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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a drive 
controller for a vehicle suppressing the vehicle from 
rolling backward and accurately informing a driver of a 
road gradient. 

SOLUTION: In this driving force control of the vehicle, 
when performing drive control of the vehicle applying a 
driving force to a driving wheel of the vehicle in 
accordance with a fore and aft acceleration Gxstp during 
stoppage which represents the road gradient, the driving 
force FT2(=FT1+dF) of the vehicle is set by a slope 
starting assist control means 350 so that a backing 
vehicle speed is a positive predetermined vehicle speed 
or less in a climbing start of the vehicle. By this, the 
vehicle is slightly backed up at the predetermined 
vehicle speed or less before an accelerator pedal 12 is 
stepped on when starting the vehicle on a slope, and so, 
the vehicle is suppressed from rolling backward and the 
driver is accurately informed of the road gradient. Thus, 
the diver can pedal on the accelerator in accordance 
with the road gradient when starting the vehicle. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The drive control unit of the car characterized by setting up this driving force so that 
it may become the vehicle speed of the direction of driving down slope, below the predetermined 
vehicle speed with it, or below predetermined acceleration in the drive control unit of the car 
which gives driving force to a driving wheel corresponding to a road grade at the time of start to 
the direction of a climb when giving driving force corresponding to a road grade. [ than these 
zero ] [ acceleration larger than zero and and ] [ larger ] 

[Claim 2] The drive control unit of said car is a drive control unit of the car of claim 1 which is 
what sets up said driving force when a road grade is predetermined within the limits. 
[Claim 3] Said predetermined vehicle speed is the drive control unit of the car of claims 1 or 2 
which are several km/h. 

[Claim 4] Said predetermined acceleration is 1 m/sec2. Drive control unit of the car of claims 1 
or 2 which are extent. 

[Claim 5] Claim 1 which is what will stop grant of the driving force corresponding to said road 
grade if the vehicle speed becomes higher than a predetermined value at the time of start to the 
direction of a climb of said car thru/or the drive control unit of one car of 4. 
[Claim 6] The drive control device of the car characterized by stopping grant of the driving force 
corresponding to a road grade during a stop in the drive control device of the car which give.s 
driving force to a driving wheel corresponding to a road grade at the time of start when the non- 
operating duration of a brake pedal is longer than a predetermined value. 
[Claim 7] The drive control unit of the car which driving force is promptly raised in the drive 
control unit of the car which gives driving force to a driving wheel corresponding to a road grade 
at the time of start when performing grant of the driving force corresponding to a road grade, 
and is characterized by decreasing driving force gently at the time of the termination of grant of 
the driving force corresponding to a road grade. 

[Claim 8] Claim 1 characterized by stopping grant of the driving force corresponding to a road 
grade when the target driving force which an operator demands is beyond a predetermined value 
thru/or the drive control unit of one car of 6. 

[Claim 9] The control unit of the four flower drive car characterized by to control the driving 
force which should ask for target driving force based on actuation extent and the vehicle speed 
of an output actuation means of an operator, and should output from a front-wheel and rear 
wheel side based on this target driving force in the control unit of the four-wheel drive car which 
enabled the drive of either a front wheel or a rear wheel by the 1st prime mover, and enabled the 
drive of another side by the 2nd prime mover based on a road grade at the time of car start. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the control technique which gives the 
driving force corresponding to a road grade automatically at the time of car start about the drive 
control unit of a car. 
[0002] 

[Description of the Prior Art] In order for a car to slip down on the occasion of ramp start, 
namely, to prevent retreat, the drive control unit for cars which gave torque to the motor formed 
in the car is proposed. For example, the drive control unit indicated by JP,7-322404,A is it. 
According to this, if the shearing omission of a car is judged, the output torque of the motor for 
a drive is amended so that a car can stop an inclination way in the condition of getting into the 
accelerator pedal slightly, and ramp start will come to be performed, without requiring skill. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional drive 
control unit, since the output torque of the motor for a drive was automatically amended so that 
a car could stop an inclination way, even if the operator was a comparatively sudden road grade, 
he took for the flat way, and had the room of an improvement — derangement may be caused to 
the treading-in condition of the accelerator pedal at the time of car start. 
[0004] The place which succeeded in this invention against the background of the above 
situation, and is made into the purpose has the bottom of the shearing of a car in offering the 
drive control unit of the car with which the operator enabled it to get to know a road grade 
correctly while ** is controlled. 
[0005] 

[The 1st means for solving a technical problem] In the drive control unit of the car vyhich gives 
driving force to a driving wheel corresponding to a road grade at the time of start to the 
direction of a climb, the place made into the summary of this invention for attaining this purpose 
is to set up the driving force so that it may become below the predetermined vehicle speed with 
it, or below predetermined acceleration with the larger acceleration of the direction of driying 
down slope than zero, when giving driving force corresponding to a road grade. [ than zero ] [ the 
vehicle speed of the direction of driving down slope larger than zero and, and ] [ larger ] 
[0006] 

[The 1st effect of the invention] If it does in this way, when giving driving force corresponding to 
a road grade at the time of start of the car of the direction of a climb From the driving force of a 
car, i.e., the driving force of a prime mover, being set up so that it may become below the 
predetermined vehicle speed with it. or below predetermined acceleration with the larger 
acceleration of the direction of driving down slope than zero [ than zero ] [ the vehicle speed of 
the direction of driving down slope larger than zero and. and ] [ larger ] Since it is slightly 
retreated below with the predetermined vehicle speed before treading in of an accelerator pedal 
on the occasion of ramp start of a car. while ♦* is controlled for the bottom of the shearing of a 
car. an operator can know a road grade correctly. For this reason, an operator can break in 
according to ramp inclination on the occasion of start of the direction of a climb of a car. 
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[0007] 

[The 2nd means for solving a technical problem] The place made into the summary of the 2nd 
invention for attaining the above-mentioned purpose is in the drive control device of the car 
which gives driving force to a driving wheel corresponding to a road grade at the time of start of 
the direction of a climb to stop grant of the driving force corresponding to a road grade during a 
stop, when the non-operating duration of a brake pedal is longer than a predetermined value. 
[0008] 

[The 2nd effect of the invention] If it does in this way, since ** is permitted, in the condition 
that there is no advance intention from grant of the driving force corresponding to a road grade 
being stopped during a stop of a car when the non-operating duration of a brake pedal is longer 
than a predetermined value, the bottom of a shearing can tell an operator about extent of a road 
grade. 
[0009] 

[The 3rd means for solving a technical problem] In the drive control unit of the car which gives 
driving force to a driving wheel corresponding to a road grade at the time of start of the 
direction of a climb, in the place made into the summary of the 3rd invention for attaining the 
above-mentioned purpose, grant of the driving force corresponding to a road grade raises driving 
force promptly at the time of activation initiation, and it is to decrease driving force gently at the 
time of the termination of grant of the driving force corresponding to a road grade, or 
termination. 
[0010] 

[The 3rd effect of the invention] If it does in this way, when giving driving force to a driving 
wheel corresponding to a road grade at the time of start of the direction of a climb, driving force 
is raised promptly, and since driving force is gently decreased at the time of the termination of 
grant of the driving force corresponding to a road grade, while control of ** is promptly 
performed for the bottom of the shearing in the time of climb way start, grant of driving force will 
be stopped without sense of incongruity. 
[0011] 

[The 4th means for solving a technical problem] The place made into the summary of the 4th 
invention for attaining the above-mentioned purpose In the control unit of the four-wheel drive 
car which enabled the drive of either a front wheel or a rear wheel by the 1st prime mover, and 
enabled the drive of another side by the 2nd prime mover It asks for target driving force based 
on actuation extent and the vehicle speed of an output actuation means of an operator, and is in 
having controlled the driving force which should be outputted from a front-wheel and rear wheel 
side based on the target driving force based on the road grade at the time of car start. 
[0012] 

[The 4th effect of the invention] If it does in this way, target driving force is called for based on 
actuation extent and the vehicle speed of an output actuation means of an operator, and since 
the driving force which should be outputted from a front-wheel and rear wheel side based on the 
target driving force is controlled based on a road grade at the time of car start, the target driving 
force suitable for a demand of an operator will be called for appropriately, and it will become 
driving-force allocation of a ring before and after suiting it at the time of inclination start transit. 
[0013] 

[Other modes of invention] Here, suitably, the drive control unit of the car of the 1 st invention 
sets up the driving force of a car corresponding to a road grade as the vehicle speed of the 
direction of driving down slope, for example, the retreat direction, becomes within the limits of a 
predetermined road grade below the predetermined vehicle speed, or so that the acceleration of 
the direction of driving down slope may become below predetermined acceleration. Since it will 
no longer be increased more than it by the driving force of the car set up so that the vehicle 
speed of the direction of driving down slope may become below the predetermined vehicle speed 
when a road grade exceeds a predetermined road grade if it does in this way, an operator can 
know a road grade much more correctly. 

[0014] Moreover, said predetermined vehicle speed is crawling [ of several km. 1 / for 
example, /, thru/or 3 km/h extent ] suitably. Moreover, said predetermined acceleration is 
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1.0m / sec2 suitably. It is fine acceleration. If it does in this way, the bottom of the shearing of a 
climb way will be controlled by the value with suitable **. 

[0015] Moreover suitably, if the vehicle speed becomes higher than a predetermined value at the 
time of start to the direction of a climb of said car. grant of the driving force corresponding to 
said road grade will be stopped. When doing in this way and a car is able to depart according to 
the effectiveness of the driving force corresponding to a road grade at the time of start, in it or 
later, grant of unnecessary driving force is stopped immediately. 

[0016] Moreover, suitably, in said each invention, when it is beyond the predetermined value 
whose demand driving force which an operator demands is not zero, grant of the driving force 
corresponding to a road grade is stopped. If it does in this way, when demand driving force will be 
within the limits from zero to a predetermined value, the driving force which becomes large 
corresponding to a road grade becoming large is given, and retreat (slipping down) of a car is 
prevented suitably. 
[0017] 

[The gestalt of suitable implementation of invention] Hereafter, the example of this invention is 
explained to a detail, referring to a drawing. 

[0018] Drawing 1 is a main point Fig. explaining the configuration of the transmission of the four- 
flower drive car, i.e., an order ring drive car, with which the drive control unit of one example of 
this invention was applied. An order [ this ] ring drive car is a car of the format of driving a 
front-wheel system, the 1st driving gear 10. i.e., main driving gear, equipped with the 1st prime 
mover, and driving a rear wheel system, the 2nd driving gear 12. i.e., a subdriving gear, equipped 
with the 2nd prime mover. 

[0019] The above-mentioned main driving gear 10 equips this alignment with the engine 14 which 
is the internal combustion engine operated by burning air and the gaseous mixture of a fuel, the 
motor generator (henceforth MG) 16 which functions alternatively as ah electric motor and a 
generator, the epicyclic gear drive 18 of a double pinion mold, and the nonstep variable speed 
gear 20 to which a change gear ratio is changed continuously. The above-mentioned engine 14 
functions as the 1st prime mover, i.e., a main prime mover, and is functioning as a prime mover 
whose MQ16 is also the driving source of a car. The above-mentioned engine 14 is equipped with 
the throttle actuator 21 which drives the throttle valve in order to change opening thetaTH of 
the throttle valve which controls the inhalation air content of the inhalation-of-air piping. 
[0020] The above-mentioned epicyclic gear drive 18 is a synthetic partition system which 
compounds the force mechanically or is distributed. The sun gear 24 connected with three 
rotation elements 14 prepared independently in the circumference of a common axial center 
pivotable, i.e., the above-mentioned engine, through the damper gear 22, The carrier 28 with 
which it connected with the input shaft 26 of a nonstep variable speed gear 20 through the 1st 
clutch CI, and the output shaft of the above MG 16 was connected. It has the ring wheel 32 
which is connected with the input shaft 26 of a nonstep variable speed gear 20 through the 2nd 
clutch C2. and is connected with the nonrotation member 30. for example, housing, through a 
brake B1. The above-mentioned carrier 28 is supporting one pair of pinions (epicyclic gear) 34 
and 36 which gear to a sun gear 24 and a ring wheel 32. interlocking, and mutual possible [ those 
rotation ]. The 1st clutch 01 of the above, the 2nd clutch C2, and a brake B1 are hydraulic 
friction engagement equipment which it is made to be engaged by pressing the file plate of two 
or more sheets which each piled up by the actuator, or is released by the press discharge. 
[0021] MG16 connected with the above-mentioned epicyclic gear drive 18 and its carrier 28 
constitute the electric torque converter ( ETC) equipment which be make to increase the 
rotational frequency of a ring wheel 32 smoothly, and enable smooth start acceleration of a car. 
when generate by the carrier 28 so that the reaction force which be control the amount of 
generations of electrical energy of MG16 in the operating state of an engine 14. i.e.. the rotation 
condition of a sun gear 24, i.e., the rotation driving torque of MG16, may become large serially, 
this time — gear ratio rho (number of teeth of the number of teeth / ring wheel 32 of a sun gear 
24) of an epicyclic gear drive 18 — for example, if 0.5 which is a general value, since the torque 
of an engine 14 will be amplified by 1/rho twice, for example, twice, and will be transmitted to a 
nonstep variable speed gear 20 from torque =1/rho: [ of the torquexarrier 28 ] of the torque:sun 
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gear 24 of a ring wheel 32 (1-rho) / relation of rho:1, it is called torque-amplification mode. 
[0022] Moreover, the above-mentioned nonstep variable speed gear 20 is equipped with the 
endless annular transmission belt 44 almost wound around the adjustable pulleys 40 and 42 
whose effective diameters prepared in the input shaft 26 and the output shaft 38, respectively 
are one adjustable pair, and these one pairs of adjustable pulleys 40 and 42. The fixed body of 
revolution 46 and 48 by which these one pairs of adjustable pulleys 40 and 42 were fixed to the 
input shaft 26 and the output shaft 38, respectively. An input shaft 26 and an output shaft 38 are 
received so that a V groove may be formed between the fixed body of revolution 46 and 48. with 
the attachment **** movable body of revolution 50 and 52 to relative rotation impossible at the 
circumference of movable in the direction of an axial center, and an axial center It has one pair 
of oil hydraulic cylinders 54 and 56 which change a change gear ratio gamma (= input-shaft 
rotational speed / output-shaft rotational speed) by giving a thrust to these movable body of 
revolution 50 and 52, and changing, the diameter of charge, i.e., the effective diameter, of the 
adjustable pulleys 40 and 42. 

[0023] The torque outputted from the output shaft 38 of the above-mentioned nonstep variable 
speed gear 20 is transmitted to one pair of front wheels 66 and 68 through a reduction gear 58, a 
differential gear mechanism 60, and one pair of axles 62 and 64. In addition, in this example, the 
power steering system which changes the rudder angle of front wheels 66 and 68 is omitted. 
[0024] The torque which said subdriving gear 12 was equipped with the rear motor generator 
(henceforth RMG) 70 which functions as the 2nd prime mover, i.e., a subprime mover, and was 
outputted from the RMG70 is transmitted to one pair of rear wheels 80 and 82 through a 
reduction gear 72, a differential gear mechanism 74, and one pair of axles 76 and 78. 
[0025] Drawing 2 is drawing showing briefly the configuration of the oil pressure control circuit 
for switching the epicyclic gear drive 18 of said main driving gear 10 to various operating modes. 
The manual valve 92 mechanically connected with the shift lever 90 operated by the operator in 
each range location of P, R, N, D, and B Actuation of a shift lever 90 is answered using a shuttle 
valve 93. Former ** outputted from the oil pump which is not illustrated to the 1st pressure 
regulating valve 94 which regulates the pressure of the engagement pressure of the 1 st clutch 
CI in D range, B range, and R range is supplied. Former ** is supplied to the 2nd pressure 
regulating valve 95 which regulates the pressure of the engagement pressure of a clutch C2 in D 
range and B range, and former ** is supplied to the 3rd pressure regulating valve 96 which 
regulates the pressure of the engagement pressure of a brake B1 in N range, P range, and R 
range, the electromagnetism which is the cross valve by which the 2nd pressure regulating valve 
95 of the above and the 3rd pressure regulating valve 96 control the engagement pressure of the 
2nd clutch C2 and a brake Bl according to the output signal from the linear SOREIDO valve 97 
driven with the hybrid control unit 104, and the duty drive of the 1st pressure regulating valve 94 
is carried out with the hybrid control unit 104 — according to the output signal from the closing 
motion valve 98, the engagement pressure of the 1st clutch CI is controlled. 
[0026] Drawing 3 is drawing explaining the configuration of the control unit formed in this 
example order ring drive car. An engine control system 100, the gear change control device 102, 
the hybrid control device 104, the accumulation-of-electricity control device 106, and a brake 
operating unit 108 are the so-called microcomputers equipped with CPU, RAM, ROM, and the 
input/output interface, and CPU processes an input signal according to the program beforehand 
memorized by ROM, using the temporary storage function of RAM, and performs various control. 
Moreover, it connects mutually possible [ a communication link ], and the above-mentioned 
control unit will be suitably transmitted to the predetermined control unit from other control 
units, if a required signal is required from a predetermined control unit. 

[0027] An engine control system 100 performs engine control of an engine 14. For example, the 
fuel injection valve which is not illustrated for fuel-oil-consumption control is controlled, the 
igniter which is not illustrated for ignition timing control is controlled, and in order to reduce the 
output of an engine 14 temporarily so that the front wheels 66 and 68 under slip may grip a road 
surface, the throttle actuator 21 is controlled by traction control. 

[0028] The above-mentioned gear change control device 102 from the relation beforehand set 
up so that the tension of the transmission belt 44 of a nonstep variable speed gear 20 might 
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serve as need and sufficient value While controlling the pressure regulating valve which regulates 
the pressure of belt tension ** based on the output torque of the actual change gear ratio 
gamma, the transfer torque 14. i.e.. an engine, and MG16 and making tension of the transmission 
belt 44 into the optimal value From the relation beforehand remembered that an engine 14 
operates along with the rate curve of the minimum fuel consumption, or an optimum curve It is 
based on thetaTH or the accelerator pedal control input ACC whenever [ throttle valve- 
opening / which is expressed as the actual vehicle speed V and an engine load theta. for 
example, throttle opening, ], and is target change-gear-ratio gammam. It determines. The change 
gear ratio gamma of a nonstop variable speed gear 20 is controlled so that the actual change 
gear ratio gamma is in agreement with the target change-gear-ratio gammam. 
[0029] Moreover, the above-mentioned engine control system 100 and the gear change control 
device 102 change the change gear ratio gamma of a nonstep variable speed gear 20 while 
controlling the above-mentioned throttle actuator 21 and fuel oil consumption so that it moves 
along with the best fuel consumption operation line shown in drawing 4 , the working point, i.e., 
the operating point, of an engine 14, for example. Moreover, it responds to a command from the 
hybrid control device 104. and is output-torque TE of the above-mentioned engine 14. Or in 
order to change an engine speed NE, the above-mentioned throttle actuator 21 and a change 
gear ratio gamma are changed, and the operating point of an engine 14 is moved. 
[0030] The MG control unit 1 16 for the above-mentioned hybrid control unit 104 to control the 
inverter 114 which controls the generation-of-electrical-energy current outputted to 
accumulation-of^electricity equipment 112 from the drive current supplied to MG16 from the 
accumulation-of-electricity equipment 112 which consists of a cell etc.. or its MG16, The RMG 
control unit 120 for controlling the inverter 118 which controls the generation-of-electrical- 
energy current outputted to accumulation-of-electricity equipment 1 12 is included from the 
drive current supplied to RMG70 from accumulation-ol^electricity equipment 112, or its RMG70. 
The actuated valve position PSH, throttle (accelerator) opening theta (the control input ACC of 
an accelerator pedal 122) of a shift lever 90 While performing any one selection from from among 
two or more operation modes shown in drawing 5 based on the amount SOC of accumulation of 
electricity of the vehicle speed V and accumulation-of-electricity equipment 112 The throttle 
opening theta and control input BF of a brake pedal 124 It is based. The torque regenerative- 
braking mode in which damping force is generated by torque required for a generation of 
electrical energy of MG16 or RMG70, or the engine brake mode in which damping force is 
generated by the rotational resistance torque of an engine 14 is chosen. 
[0031] When a shift lever 90 is operated to B range or D range, to start or constant-speed 
transit of low loading, a car drives by MG16 chiefly comparatively by choosing motor transit 
mode, and being made for the 1st clutch CI to be engaged, and releasing both the 2nd clutch C2 
and the brake B1. In addition, when the amount SOC of accumulation of electricity of 
accumulation-of-electricity equipment 1 12 was [ that it was less than the lower limit set up 
beforehand ] insufficient in this motor transit mode, or when starting an engine 14 since driving 
force is needed further, it is switched to below-mentioned ETC mode or direct connection mode, 
and MG16 or RMG70 drives, maintaining the transit till then, and accumulation-of-electricity 
equipment 1 12 is charged by that MG16 or RMG70. 

[0032] Moreover, to inside load transit or heavy load transit, direct connection mode is chosen 
comparatively. An epicyclic gear drive 18 is rotated in one by being made for both the 1st clutch 
CI and the 2nd clutch C2 to be engaged, and releasing a brake B1. chiefly — an engine 14 — or 
charge of accumulation-of-electricity equipment 112 is performed by MG16 at the same time a 
^ car drives by the engine 14 and MG16 or a car drives with an engine 14 chiefly. In this direct 
connection mode Since the engine speed NMG (rpm) of a sun gear 24, i.e., an engine speed NE 
(rpm) and the engine speed of the carrier member 28, i.e.. the engine speed of MG16, and the 
engine speed NIN (rpm) of a ring wheel 32. i.e., the rotational speed of the input shaft 26 of a 
nonstep variable speed gear 20, are the same values It is shown, for example to a dashed line by 
the collinear Fig. of drawing 6 drawn in a 2-dimensional flat surface from three rotational 
frequency shafts (axis of ordinate) S, i.e., sun gear rotational frequency shafts, ring wheel 
rotational frequency shafts R, and the carrier rotational frequency shafts C and change-gear- 
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ratio shafts (axis of abscissa). In addition, in drawing 6 , spacing of the above-mentioned sun 
gear rotational frequency shaft S and the carrier rotational frequency shaft C corresponds to 1, 
and the ring wheel rotational frequency R and spacing with the carrier rotational frequency shaft 
C support gear ratio rho of the double pinion mold epicyclic gear drive 18. 
[0033] Moreover, for example to start acceleration transit, ETC mode, i.e., torque-amplification 
mode, is chosen. By increasing gradually the amount of generations of electrical energy of MG16 
(the amount of regeneration), i.e., the reaction force of the MG16, (driving torque which rotates 
MG16), where it was made for the 2nd clutch C2 to be engaged and both the 1st clutch CI and 
the brake B1 are released A car is made to carry out zero start smoothly, after the engine 14 
has been maintained by the predetermined rotational frequency, thus, when a car and MG16 
drive with an engine 14, if the torque of an engine 14 carries out to 1/rho twice, rho= 0.5 [ for 
example, ], it will be amplified twice and will be transmitted to a nonstep variable speed gear 20. 
Namely, although the car has stopped since the input-shaft rotational frequency NIN of a 
nonstep variable speed gear 20 is zero when the rotational frequency NMG of MG16 is the A 
point of drawing 6 , negative rotational speed, i.e., generation-of-electrical-energy condition As 
shown in the broken line of drawing 6 , the input-shaft rotational frequency NIN of a nonstep 
variable speed gear 20 is increased with the amount of generations of electrical energy of the 
MG16 being increased, and the rotational frequency NMG being changed to the B point by the 
side of forward [ the ]. and a car is started. 

[0034] When a shift lever 90 is operated to N range or P range, the neutral modes 1 or 2 are 
chosen fundamentally, both the 1st clutch CI, the 2nd clutch C2, and the brake B1 are released, 
and a power transfer path is released in an epicyclic gear drive 18. In this condition, when the 
amount SOC of accumulation of electricity of accumulation-of-electricity equipment 1 12 is 
[ that it was less than the lower limit set up beforehand ] insufficient, it considers as charge and 
engine starting mode, and it is in the condition with which the brake B1 was made to engage, and 
an engine 14 is started by MG16. Motor transit mode is chosen, and while being made for the 1st 
clutch CI to be engaged, a car is made to carry out go-astern transit chiefly to light load go- 
astern transit by releasing both the 2nd clutch C2 and the brake B1, when a shift lever 90 is 
operated to R range by MG16. However, for example, while friction transit mode is chosen, and 
being made for the 1st clutch CI to be engaged and releasing the 2nd clutch C2, a brake B1 is 
made to carry out slip engagement to an inside load or heavy load go-astern transit. Thereby, 
the output torque of an engine 14 is applied to the output torque of MG16 as driving force which 
reverses a car. 

[0035] Moreover, in order that said hybrid control unit 104 may heighten the driving force of a 
car temporarily at the time of the start of a car according to the driving force of front wheels 66 
and 68, or sudden acceleration In the time of the quantity mu way assistant control which 
operates RMG70 according to a predetermined driving force allocation ratio, and generates 
driving force also from rear wheels 80 and 82, and the start transit in a low coefficient-of- 
friction way (low mu way) like a freezing way and a hardened snow way Low mu way assistant 
control to which the change gear ratio gamma of a nonstep variable speed gear 20 is low carried 
out, for example, and the driving force of front wheels 66 and 68 is reduced is performed at the 
same time it drives rear wheels 80 and 82 by RMG70, in order to heighten the start capacity of a 
car. 

[0036] The accumulation-of-electricity control device 106 is the lower limit SOCD to which the 
amount SOC of accumulation of electricity of the accumulation-of-electricity equipments 112, 
such as a cell and a capacitor, was set beforehand. Upper limit SOCU to which the amount SOC 
of accumulation of electricity was beforehand set although accumulation-of-electricity 
equipment 1 12 was charged or stored electricity with the electrical energy generated by MG16 
or RMG70 when less When it turns a top, it forbids charging with the electrical energy from the 
MG16 or RMG70. Moreover, the above-mentioned accumulation of electricity is faced and it is 
the temperature TB of accumulation-of-electricity equipment 1 12. The acceptance limiting value 
WIN and carrying-out limiting value WOUT of the power or electrical energy which is a function 
About the range of between, it is the actual power prospective value Pb. When [the = generated 
output PMG+ power consumption PRMG (negative)] exceeds, the acceptance or carrying out is 
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forbidden. 

[0037] A brake operating unit 108 performs for example. TRC control. ABS control. VSC control, 
etc.. and in order to raise the stability of the car at the time of revolution or to heighten 
attraction at the time of braking at the time of the start transit in a low mu way etc.. it controls 
wheel-brake 66WB prepared in each wheels 66. 68. 80. and 82 through the hydraulic brake 
control circuit 68WB, 80WB. and 82WB. For example, it is based on the signal formed in each 
wheel in TRC control from a wheel rotation (wheel speed) sensor. The wheel vehicle speed 
(whenever [ car-body-speed / which is converted based on wheel rotational speed ]) VFR. for 
example, the forward right ring wheel vehicle speed The forward left ring wheel vehicle speed 
VFL. the right rear ring wheel vehicle speed VRR. the left rear ring wheel vehicle speed VRL. 
While computing the front-wheel vehicle speed [= (VFR+VFL)/2]. the rear wheel vehicle speed [= 
(VRR+VRL)/2]. and the car-body vehicle speed (latest rate of VFR. VFL. VRR, and the VRL(s)) 
For example, control initiation decision-criterion value deltaVI to which slip velocity deltaV 
which is the difference of the front-wheel vehicle speed which is the main driving wheel, and the 
rear wheel vehicle speed which is a non-driving wheel was set beforehand If it exceeds A slip 
judging is carried out to a front wheel, and it is slip ratio RS. The driving force of front wheels 66 
and 68 is reduced using the throttle actuator 21. wheel-brake 66WB, 68WB, etc. so that it may 
enter in target slip ratio RSI to which [=(deltaV/VF) x100%] was set beforehand. Moreover, in 
ABS control, the slip ratio of each wheel should become predetermined target slip within the 
limits at the time of braking actuation. The damping force of front wheels 66 and 68 and rear 
wheels 80 and 82 is maintained using wheel-brake 66WB, 68WB, 80WB, and 82WB, and the 
directional stability of a car is raised. Moreover, based on order acceleration, right-and-left 
(width) acceleration, etc. from the rudder angle from the rudder angle sensor which is not 
illustrated at the time of revolution transit of a car, the yaw rate from a yaw rate sensor, and a 
biaxial G sensor, the exaggerated steer inclination or understeer inclination of a car is judged, 
and wheel-brake 66WB. 68WB. 80WB or 82WB. and the throttle actuator 21 are controlled by 
VSC control to control the exaggerated steer or understeer. 

[0038] Drawing 7 is a functional block diagram explaining the important section of control 
functions, such as the above-mentioned hybrid control device 104. In drawing 7 . the output- 
torque field storage means 130 is established in RAM of the hybrid control unit 104. and two or 
more kinds of output-torque fields showing the property for restricting the output torque of 
RMG70 are memorized. In two or more kinds of this output-torque field, as shown to drawing 8 
by this example Rotational speed NRMG of RMG70 Output-torque TRMG of the rotational-speed 
shaft 132 to express and RMG70 They are two or more kinds of fields set up in the 2- 
dimensional coordinate with the output-torque shaft 134 to express. A1 The maximum torque 
value shown by the line is A2. It is more relatively than a line. 1st output-torque field. A1 [ i.e.. ]. 
The field inside a line. [ high ] A2 with low torque value The maximum torque value shown by the 
line is A1 . It is more relatively than a line, low 2nd output-torque field. A2 [ i.e., ]. The field inside 
a line is included. The above-mentioned 1st output-torque field expresses the maximum rating 
(short time rating like 5-minute rating) of RMG70. and the above-mentioned 2nd output-torque 
field expresses long duration rating like for example, rating for 30 minutes. 

[0039] A car start judging means 138 to judge whether the car operational status judging means 
136 is start transit of a car based on the location of a shift lever 90. the accelerator opening 
theta. the vehicle speed V. etc.. A wheel slip judging means 140 to judge generating of a slip of 
the front wheels 66 and 68 which are a wheel, especially the main driving wheel based on the 
forward right ring wheel vehicle speed VFR. the forward left ring wheel vehicle speed VFL. the 
right rear ring wheel vehicle speed VRR, and the left rear ring wheel vehicle speed VRL, An 
understeer judging means 142 to judge the understeer in revolution transit of a car based on a 
rudder angle, a yaw rate, etc., A revolution transit judging means 144 by which a rudder angle 
judges revolution transit of a car based on being larger than a predetermined value etc.. An 
acceleration actuation judging means 146 to judge acceleration actuation of a car based on the 
operating speed of accelerator opening rate-of^change d theta/dt 122, i.e., an accelerator pedal, 
being beyond a predetermined value. A heavy load transit judging means 148 to judge heavy load 
transit of a car based on the accelerator opening theta being beyond a predetermined value. It 
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has a moderation transit judging means 150 to Judge moderation transit (un-braking) of a car 
based on the accelerator opening theta and the vehicle speed V. The operation (transit) 
condition of a car, i.e., start transit of a car, a slip of a wheel, understeer, revolution transit, 
acceleration actuation, heavy load transit, or moderation transit is judged. 
[0040] The output-torque field selection means 152 chooses one output-torque field from two 
or more kinds of output-torque fields beforehand memorized by the above-mentioned output- 
torque field storage means 130 based on the existence of the operational status of a car, for 
example, car start, a wheel slip, or an undershirt steer. The output-torque field selection means 
152 chooses the output-torque field where a maximum torque value is high as compared with 
the case where it is not in such a car condition, in the state of the start condition of a car, the 
slip condition of the front wheels 66 and 68 driven with an engine 14, or understeer. That is, 
when car start, a wheel slip, or an undershirt steer is judged by the car operational status judging 
means 136. the 1st output-torque field is chosen, and when revolution transit, acceleration 
actuation, heavy load transit, or moderation transit is judged, the 2nd output-torque field is 
chosen. That is, in order to switch extent of the output torque of RMG70 which performs a four- 
flower drive according to operational status, an output-torque field is chosen. 
[0041] The 2nd prime-mover actuation control means 154 operates RMG70 based on one 
output-torque field chosen based on the operational status of a car by the above-mentioned 
output-torque field selection means 152. Fundamentally, the 2nd prime-mover actuation control 
means 154 operates RMG70 in the selected output-torque field so that driving force may be 
generated from rear wheels 80 and 82 in the driving force partition ratio of the magnitude 
corresponding to the static-load partition ratio or dynamic load partition ratio of an order ring. 
That is, if it puts in another way so that it may not separate from the selected output-torque 
field, RMG70 will be operated so that the maximum torque value of the selected output-torque 
field may not be exceeded. When it is in one car condition of car start, a wheel slip, and an 
undershirt steer, the 2nd prime-mover actuation control means 154 In order to acquire the four- 
flower drive effectiveness highly, RMG70 is operated based on the 1st output-torque field 
chosen by the output-torque field selection means 152. In being in one car condition of 
revolution transit, acceleration actuation, heavy load transit, and moderation transit, in order to 
acquire the four-flower drive effectiveness for a long time, RMG70 is operated based on the 2nd 
output-torque field chosen by the output-torque field selection means 152. 

[0042] Moreover, in order to judge with the four-flower drive of the above-mentioned 2nd prime- 
mover actuation control means 154 being unnecessary when neither start transit of a car, a slip 
of front wheels 66 and 68, understeer nor revolution transit nor acceleration actuation nor heavy 
load transit is judged by the car operational status judging means 136 and to prevent with [ of a 
judgment ] ****, actuation of RMG70 is stopped after the time delay set up beforehand. 
[0043] Moreover, the above-mentioned 2nd prime-mover actuation control means 154 When the 
output-torque field chosen by the output-torque field selection means 152 is an output-torque 
field of a maximum torque value lower than the maximum torque value of the thing till then (i.e., 
when it replaced with the 1st output-torque field and the 2nd output-torque field is chosen) It 
compares, when the output-torque field of a maximum torque value with an output-torque field 
higher than the maximum torque value of the thing till then is chosen (i.e., when it replaced with 
the 2nd output-torque field and the 1 st output-torque field is chosen). The output torque of 
RMG70 is reduced gently and rapid decrease of the driving force of rear wheels 80 and 82 is 
prevented. 

[0044] The ABS control judging means 158 judges [ of the control which controls the damping 
force of each wheel to become under activation of the ABS control by said brake operating unit 
108 (i.e., slip ratio within the limits with which the slip ratio of a wheel was beforehand set up 
using the signal fi^om said wheel speed sensor at the time of braking actuation of a car) ] 
whether it is under activation. The VSC control judging means 1 60 judges [ of the control which 
controls the damping force of a wheel on either side, or the driving force of a wheel, and 
prevents understeer or an exaggerated steer so that the direction of a rudder angle empty 
vehicle object of a steering wheel may not separate during activation of the VSC control by said 
brake operating unit 108, i.e., revolution of a car, ] whether it is under activation. The abnormality 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi.ejje 



2006/06/07 



JP,2001-171377.A [DETAILED DESCRIPTION] 



9/27 ^— V 



judging means 164 in a wheel speed sensor judges the abnormalities of the above-mentioned 
wheel speed sensor based on the relative value of the forward right ring wheel vehicle speed 
VFR. the forward left ring wheel vehicle speed VFU the right rear ring wheel vehicle speed VRR, 
and the left rear ring wheel vehicle speed VRL It judges whether the low-temperature condition 
judging means 162 changed into the temperature condition which may be generated, the low- 
temperature condition, for example, road surface freezing, which was less than the decision- 
criterion value to which the OAT detected by the temperature sensor which is not illustrated 
was set beforehand. The abnormality judging means 166 in a rudder angle sensor judges the 
abnormalities of the rudder angle sensor for detecting the rudder angle of the steering wheel 
used for VSC control. The abnormality judging means 168 in a yaw rate sensor judges the 
abnormalities of the yaw rate sensor for detecting the yaw rate used for VSC control. 
[0045] When the abnormalities of a wheel speed sensor are judged by the abnormality judging 
means 164 in a wheel speed sensor, the 2nd prime-mover actuation control means 154 stops 
actuation of RMG70 even if at the time of the actuation judging of the ABS control by the ABS 
control judging means 158. or the actuation judging of the VSC control by the VSC control 
judging means 160, even if the actuation conditions of a four flower drive are in the condition 
currently materialized and performed. Moreover, when judged with it being in a low-temperature 
condition by the low-temperature condition judging means 1 62. the 2nd prime-mover actuation 
control means 154 operates RMG70 preferentially, and is made into a four-flower drive condition. 
Furthermore, when the abnormalities of a rudder angle sensor are judged by the abnormality 
judging means 166 in a rudder angle sensor, or when the abnormalities of a yaw rate sensor are 
judged by the abnormality judging means 168 in a yaw rate sensor, the above-mentioned 2nd 
prime-mover actuation control means 154 will not operate RMG70, even if understeer is judged 
by the understeer judging means 142, and does not start a four-flower drive. . 
[0046] Drawing 9 and drawing 10 are the flow charts explaining the important section of control 
actuation, such as the hybrid control device 104. drawing 9 shows the output-torque field 
change-over routine for switching the output-torque field of RMG70 which performs a four- 
flower drive, and drawing 10 shows the four-flower drive termination routine which sets at the 
time of abnormalities or control interference, and stops or forbids a four-flower drive. 
[0047] In an output-torque field change-over of drawing 9 , and a rear wheel change-over 
control routine, it is judged in SA1 corresponding to said low-temperature condition judging / 
means 162 whether it is in the low-temperature condition that an OAT may produce road 
surface coefficient-ofHriction change. When decision of this SAl is affirmed, while a 4WD(s) 
unnecessary counter is reset in SAl 6, it sets to SAl 7 corresponding to said output-torque field 
selection means 152, and a maximum torque value is A1 as an output-torque field of RMG70. 
The 1st output-torque field shown by the line is chosen. Subsequently, in SAl 8 corresponding to 
said 2nd prime-mover actuation control means 154, in order to perform a four-flower drive. 
RMG70 is operated in the 1st output-torque field. 

[0048] When decision of said SAl is denied, in SA2 corresponding to said car start judging 
means 138, it is judged based on the location of a shift lever 90, the throttle opening theta, the 
vehicle speed V. etc. whether it is in the start condition of a car. When decision of this SA2 is 
affirmed, in order to perform 16 or less SA and to perform a four-flower drive. RMG70 is 
operated in the 1st output-torque field. However, when decision of the above SA 2 is denied, in 
SA3 corresponding to said wheel slip judging means 140, it is judged whether the slip of the fi^ont 
wheels 66 and 68 which are the main driving wheels driven with an engine 14 was generated. 
When decision of this SA3 is affirmed, in SAl 4, it is judged whether the slip ratio of front wheels 
66 and 68 is larger than a predetermined value. This predetermined value is forjudging extent of 
the slip corresponding to a switch of an output-torque field. Although RMG70 is operated in the 
1st output-torque field in order to perform 16 or less SA and to perform a four-flower drive 
when decision of this SAl 4 is affirmed The working point which a 4WD(s) unnecessary counter is 
reset in SAl 9. and is expressed in SA20 in the present using point of RMG70. i.e., the 
topographic contour plot table of drawing 8 . when decision of SAl 4 is denied is A2. It is judged 
whether it is more than a line. Although the 2nd output-torque field is chosen in SA21 when 
decision of this SA20 is denied, when being affirmed, in order to decrease the output torque of 
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RMG70 gradually in SA22. it is the 2nd output-torque field from the 1st output-torque field. A1 
[ i.e., ]. A line to A2 It is gradually changed to a line. In this example, the above [ SA / SA and / 
22 ] 20 supports said output-torque field selection means 152. 

[0049] When decision of SA3 is denied, in SA4 corresponding to said undershirt steer judging 
means 142. it is judged based on a rudder angle, the biaxial acceleration of front and rear, right 
and left, a yaw rate, etc. whether the undershirt steer has occurred. When decision of this SA4 is 
affirmed, in SA15, it is judged whether an undershirt steer is the magnitude beyond a 
predetermined value. This predetermined value is forjudging extent of the undershirt steer 
corresponding to a switch of an output-torque field. When decision of this SA1 5 is affirmed, in 
order to perform said 16 or less SA and to perform a four-flower drive, RMG70 is operated in 
the 1st output-torque field. However, when decision of SA15 is denied, in order to perform 19 or 
less above SA and to perform a four-flower drive, RMG70 is operated in the 2nd output-torque 
field. 

[0050] When decision of SA4 is denied, in SA5 corresponding to said revolution transit judging 
means 144, it is judged whether the rudder angle of a steering wheel is larger than a 
predetermined value. This predetermined value is a value forjudging a rudder angle to the extent 
that a four-flower drive is needed. When decision of the above SA 5 is denied, in SA6 
corresponding to said acceleration actuation judging means 146, it is judged whether rate-of- 
change d theta/dt of accelerator demand driving force, i.e., throttle opening, is larger than a 
predetermined value. It is a value for judging throttle opening rate of change to the extent that 
this predetermined value also needs a four-flower drive. When decision of this SA6 is denied, in 
SA7 corresponding to said heavy load transit judging means 148, it is judged whether the throttle 
opening theta is larger than a predetermined value. It is a value forjudging the throttle opening 
theta to the extent that this predetermined value also needs a four-flower drive. When decision 
of this SA7 is denied, in SA8 corresponding to said moderation transit judging means 150, it is 
judged based on the actuated valve position of a shift lever 90, the throttle opening theta, the 
vehicle speed V, etc. whether it is moderation transit of a car. i.e., the non-accelerating transit 
which does not carry out brakes operation. 

[0051] When either of the decision of the above [ SA / SA and / 8 ] 5 is affirmed, in order to 
perform a four-flower drive, RMG70 is operated in the 2nd output-torque field by performing said 
19 or less SA. However, when each decision of SA1 thru/or SAB is denied, it is not in a low- 
temperature condition. A slip and undershirt steer of the front wheels 66 and 68 instead of under 
start of a car do not occur, but there is not under revolution transit but no acceleration demand 
actuation, and when it is not not heavy load transit but moderation transit, either After the 
increment of the 4WD counter is carried out in SA9, in SA10, it is judged whether it became 
beyond the predetermined value whose contents of the 4WD counter are about several seconds. 
This 4WD counter is for carrying out counting of the elapsed time after decision of the above SA 
8 is denied, and supports the time delay set up in order to prevent with [ at the time of that 
predetermined value switching to a two flower (FF) drive condition from a four flower drive 
condition ] ****. 

[0052] Since decision of the above SA 10 is denied at the beginning, 20 or less SA is performed. 
At this time, the 1st output-torque field is chosen and, moreover, the working point of RMG70 is 
A2. When it is a location more than a line It is gradually changed into the 2nd output-torque field 
from the 1st output-torque field, and the 1st output-torque field is chosen, and the working 
point of RMG70 is A2. When it is below a line It is immediately switched to the 2nd output- 
torque field from the 1 st output-torque field, and it is maintained when the 2nd output-torque 
field is chosen. 

[0053] If the contents of the 4WD counter become beyond a predetermined value and decision 
of SA10 is affirmed while the above step is performed repeatedly, in SA1 1, it will be judged 
whether the current drive condition of a car is in a two-flower (FF) drive condition. When 
decision of this SA11 is denied, in SA12 corresponding to said 2nd prime-mover actuation 
control means 154, it is gradually changed from a four-flower drive condition to a two-flower 
(FF) drive condition by reducing the driving force of RMG70 gently toward zero. However, when 
decision of SA1 1 is affirmed, a two-flower (FF) drive condition is maintained. 
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[0054] In the four-flower drive termination control routine of drawing 10 , it is judged in SB1 
corresponding to said abnormality judging means 164 in a wheel speed sensor whether either of 
the wheel speed sensors formed for every wheel is unusual. When decision of this SB1 is denied, 
it is judged whether under ABS control is judged in SB2 corresponding to said ABS control 
judging means 158. When decision of this SB2 is denied, it is judged whether under VSC control 
is judged in SB3 corresponding to said VSC control judging means 160. When either of the 
decision of the above [ SB / SB and / 3 ] 1 is affirmed, it sets to SB4 corresponding to said 2nd 
prime-mover actuation control means 154, and four-flower drive actuation, i.e., actuation of 
RMG70. is stopped or forbidden. 

[0055] However, when it is judged whether a rudder angle sensor is unusual and decision of this 
SB5 is denied in SB5 corresponding to [ when each decision of the above / SB / SB and / 3 / 1 
is denied ] said abnormality judging means 166 in a rudder angle sensor, it is judged in SB6 
corresponding to said abnormality judging means 168 in a yaw rate sensor whether a yaw rate 
sensor is unusual. When either of the decision of the above SB [ SB5 and ] 6 is affirmed, it sets 
to SB7 corresponding to said 2nd prime-mover actuation control means 154, and four-flower 
drive actuation, i.e., actuation of RMG70. is stopped or forbidden, however, any of decision of the 
above SB [ SB5 and ] 6 — although — this routine is terminated when denied. 
[0056] According to this example, as mentioned above, by the 2nd prime-mover actuation 
control means 154 (SA18) From RMG70 being operated based on one output-torque field chosen 
from two or more kinds of output-torque fields memorized by the output-torque field selection 
means 152 (SA17, SA21, SA22) based on the operational status of a car Since RMG70 is 
operated in the need and sufficient output-torque range according to operational status of a car. 
it decreases that the use of RMG70 under predetermined transit conditions is restricted, and the 
performance-traverse ability of the car as a four-flower drive is obtained as much as possible. 
[0057] According to this example, moreover, two or more kinds of output-torque fields 
memorized by the output-torque field storage means 130 Rotational speed NRMG of RMG70 The 
rotational-speed shaft 132 to express and its output-torque TRMG of RMG70 They are two or 
more kinds of fields set up in the 2-dimensional coordinate with the output-torque shaft 1 34 to 
express. A maximum torque value as shown in drawing 8 by the need degree of a four-flower 
drive relatively from their being the high 1 st output-torque field and the thing in which a 
maximum torque value includes the low 2nd output-torque field relatively Relatively, since the 
need and sufficient output-torque field can be relatively chosen from the low 2nd output-torque 
field for the high 1st output-torque field and a maximum torque value according to the 
operational status or the run state of a car. a maximum torque value Regular actuation in the 1st 
output-torque field where a maximum torque value is high is prevented, and actuation of RMG70 
is secured. 

[0058] According to this example, moreover, the 2nd prime-mover actuation control means 154 
(SA18) When the output-torque field chosen by the output-torque field selection means 152 
(SA17. SA21. SA22) is an output-torque field of a maximum torque value lower than the 
maximum torque value of the thing till then (i.e., when it replaced with the 1st output-torque field 
and the 2nd output-torque field is chosen) It compares, when the output-torque field chosen by 
the output-torque field selection means 152 is an output-torque field of a maximum torque value 
higher than the maximum torque value of the thing till then (i.e., when it replaced with the 2nd 
output-torque field and the 1 st output-torque field is chosen). Since the output torque of 
RMG70 is reduced gently, rapid decrease of the driving force of the rear wheels 80 and 82 driven 
by MG70 when it replaces with the 1st output-torque field and the 2nd output-torque field is 
chosen is prevented, and the stability of car behavior is raised. 

[0059] Moreover, according to this example, when switching the 2nd prime-mover actuation 
control means 154 (SA12) to the two-flower drive condition of not operating RMG70 from a 
four-flower drive condition, since the output torque of RMG70 is reduced gently or gradually 
toward zero, rapid decrease of the driving force of the rear wheels 80 and 82 at the time of the 
switch in the two-flower drive condition from a four-flower drive condition is prevented, and the 
stability of car behavior is raised. 

[0060] According to this example, moreover, the output-torque field selection means 152 (SA17, 
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SA21, SA22) In the start condition of a car, the condition that a slip of the front wheels 66 and 
68 driven with an engine 14 is large, or the condition that understeer is large As compared with 
the case where it is not in such a car condition, from it being what chooses the 1st output- 
torque field where a maximum torque value is high In the start condition of a car, the condition 
that a slip of the front wheels 66 and 68 driven with an engine 14 is large, or the condition that 
understeer is large Since the driving force of the rear wheels 80 and 82 driven by RMG70 can 
fully be heightened While driving force sufficient at the time of start is obtained by operating 
RMG70 according to the need degree of a four-flower drive Overheating of RMG70 is controlled 
as much as possible, and there is an advantage to which the use opportunity is expanded at the 
same time the dissolution of the generated slip of front wheels 66 and 68 and the dissolution of 
the understeer of a car are obtained suitably. 

[0061] Moreover, an abnormality judging means 164 (SB1) in a wheel speed sensor to judge the 
abnormalities of each wheel speed sensor according to this example, An ABS control judging 
means 158 (SB2) to judge the ABS control which controls the damping force of the wheel to 
become slip ratio within the limits with which the signal from each wheel speed sensor was used, 
and the slip ratio of a wheel was beforehand set up at the time of braking actuation of a car. It 
has a VSG control judging means 162 (SB3) to judge the VSC control which controls the 
damping force of a wheel on either side, or the driving force of a wheel, and prevents understeer 
or an exaggerated steer so that the direction of a rudder angle empty vehicle object of a 
steering wheel may not separate during revolution of a car. The 2nd prime-mover actuation 
control means 154 (SA12) At the time of the actuation judging of the ABS control or VSC 
control by the time of the abnormalities of the above-mentioned wheel speed sensor, its ABS 
control judging means 158, or the VSC control judging means 160 Since actuation of RMG70 is 
stopped, at the time of actuation of the time of the abnormalities of a wheel speed sensor, its 
ABS control means, or a VSC control means Since it is automatically switched to the front- 
wheel drive condition by front wheels 66 and 68, the abnormalities of the ABS control resulting 
from one abnormalities of the wheel vehicle speed VFR, VFL, VRR, and VRL or VSC control are 
avoided, or control interference is prevented, and safety is raised. 

[0062] Moreover, according to this example, a low-temperature condition judging means 162 
(SA1) to judge the low-temperature condition to which outside air temperature turned around 
the temperature change of coefficient of friction of a transit road surface is predicted to be, and 
which was defined beforehand the bottom is established The 2nd prime-mover actuation control 
means 154 (SA17) Since RMG70 is preferentially operated based on the 1st output-torque field, 
and RMG70 is operated automatically and it will be in a four-flower drive condition if it will be in 
a low-temperature condition when a low-temperature condition is judged by the low- 
temperature condition judging means 162, the stability of a car is secured. 

[0063] Moreover, a car start judging means 138 (SA2) to judge whether it is start transit of a car 
according to this example, A wheel slip judging means 140 (SA3) to judge generating of a slip of 
the front wheels 66 and 68 which are the main driving wheels, An understeer judging means 142 
(SA4) to judge the understeer in revolution transit of a car based on a rudder angle and a yaw 
rate, A revolution transit judging means 144 (SA5) by which a rudder angle judges that it is larger 
than a predetermined value. An acceleration actuation judging means 146 (SA6) to judge 
acceleration actuation based on accelerator pedal operating speed, i.e., d theta/dt, being beyond 
a predetermined value etc., A heavy load transit judging means 148 (SA7) to judge the heavy 
load transit whose accelerator pedal control input theta, i.e., throttle opening, is beyond a 
predetermined value. It has a moderation transit judging means 150 (SA8) to judge moderation 
transit of a car. The 2nd prime-mover actuation control means 1 54 When start transit of a car, a 
slip of a wheel, understeer, revolution transit, acceleration actuation, or heavy load transit is 
judged Since the 2nd prime mover will be automatically operated if it will be in the need condition 
of a four-flower drive, since a four-flower drive judges with a required condition and operates 
RMG70, the stability of a car is secured. 

[0064] According to this example, moreover, the 2nd prime-mover actuation control means 154 
When neither start transit of the above-mentioned car, a slip of a wheel, understeer nor 
revolution transit nor acceleration actuation nor heavy load transit is judged While actuation of 
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RMG70 is lessened as much as possible and the overheating is prevented from stopping 
actuation of RMG70 and considering as a two-flower drive condition after the time delay which 
judged with a four-flower drive being unnecessary, and was set up beforehand After four-flower 
drive neediessness is judged, it is prevented with [ of a judgment ] **** by stopping actuation of 
the 2nd prime mover after a predetermined time delay. 

[0065] Moreover, an abnormality judging means 166 (SB5) in a rudder angle sensor to judge the 
abnormalities of a rudder angle sensor which detect the rudder angle of a steering wheel 
according to this example. It has an abnormality judging means 168 (SB6) in a yaw rate sensor to 
judge the abnormalities of the yaw rate sensor which detects a yaw rate. Or the 2nd prime- 
mover actuation control means 154 When the abnormalities of a rudder angle sensor are judged 
by the abnormality judging means 166 in a rudder angle sensor, or when the abnormalities of a 
yaw rate sensor are judged by the abnormality judging means 168 in a yaw rate sensor Since 
RMG70 is not operated even if understeer is judged by said understeer judging means 142, when 
understeer is accidentally judged by the abnormalities in a rudder angle sensor, or the 
abnormalities in a yaw rate sensor, there is an advantage which is not considered as a four- 
flower drive. 

[0066] Drawing 1 1 is a functional block diagram explaining the important section of other control 
functions prepared in the above-mentioned hybrid control device 1 04 etc. In drawing 1 1 , 4WD 
initiation judging means 230 judges whether the start condition from a two-flower drive condition 
to a four-flower drive condition of a four-flower drive condition, i.e., change-over conditions, was 
satisfied based on the operation run state of a car. For example, it judges with the four-flower 
drive start condition having been satisfied based on start transit of a car. a slip of a wheel, 
understeer, revolution transit, acceleration transit, heavy load transit, or moderation transit. The 
real slip ratio calculation means 232 is the rotational speed NF of the front wheels 66 and 68 
which are the main driving wheels. While computing by calculating the average of the rotational 
speed NFL of the forward left ring wheel 66, and the rotational speed NFR of the forward right 
ring wheel 68 Rotational speed NR of the rear wheels 80 and 82 which are subdriving wheels It 
computes by calculating the average of the rotational speed NRL of the left rear ring wheel 80, 
and the rotational speed NRR of the right rear ring wheel 82. either of the rotational speed NF of 
these front wheels 66 and 68 — **(ing) with a low value — being based — real slip ratio S 
[=100%x (NF-NR) / min Rotational speed NR of rear wheels 80 and 82 a difference (NF-NR) ~ 
front-wheel rotational speed NF And rear wheel rotational speed NR (NF — ) NR] is computed 
serially. Moreover, target slip ratio SO beforehand calculated in order to obtain a desirable four- 
flower drive for the target slip ratio setting means 234 It sets up and memorizes. This target slip 
ratio SO Although constant value is sufficient, you may consider as a value which is mutually 
different according to the run state of a four-flower drive. 

[0067] The torque allocation feedback control means 236 is the above-mentioned real slip ratio 
S and target slip ratio SO. The feedback control type which computing slip ratio deflection 
deltasri (=S1-S0 1), for example, showing in a formula 1 and which was set up beforehand is 
used, and it is the above-mentioned slip ratio deflection deltasri. It is real slip ratio S and target 
slip ratio SO 1 so that it may cancel. Rear wheel torque assignment ratio Rr which is the amount 
of control operation so that it may be in agreement It computes. This rear wheel torque 
assignment ratio Rr It is the ratio which the rear wheels 80 and 82 of the driving force (driving 
torque) of the car corresponding to operator demand torque share in the time of a four-flower 
drive, and is a value smaller than 1. Therefore, a front-wheel torque assignment ratio serves as 
(1-Rr). 

[0068] (Formula 1) 

Rr =WRr+Kpl, deltasrI+Kdl, and ddeltasrI/dt+Kil and integraldeltasri dt+CI, however WRr For 
a proportionality constant, i.e.. proportional gain, and Kdl, a differential constant, i.e., differential 
term gain, and Kil are [ a rear wheel load assignment ratio and Kpl ] an integration constant, i.e.. 
integral gain, and CI. It is a constant 

[0069] And the 2nd prime-mover actuation control means 238 is, the torque allocation Rr. for 
example, the rear wheel torque assignment ratio, outputted from said torque allocation feedback 
control means 236. Operator demand driving force Tdrv It is based, and RMG70 is operated so 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/06/07 



JP.2001-171377A [DETAILED DESCRIPTION] 



14/27 ^— y 



that the torque allocation may be attained, namely, operator demand torque Tdrv Rear wheel 
torque assignment ratio Rr from — rear wheel torque (Tdrv xRr) is computed, and RMG70 is 
driven so that the rear wheel torque may be outputted. This operator demand torque Tdrv For 
example, based on the vehicle speed V and the throttle opening theta. it is computed from the 
relation which is shown in drawing 13 and which was memorized beforehand. 
[0070] The judgment means 240 judges [ of the traction (TRC) control by said brake operating 
unit 108 ] during traction control whether it is under activation, feedback-control actuation 
according to the above-mentioned torque allocation feedback-control means 236 when judged 
with traction controlling the feedback-control actuation modification means 242 by the judgment 
means 240 during traction control — a rear wheel torque assignment ratio Rr that is, the driving 
force of the car of a four flower drive condition does not decline preferably so that it may 
increase from the case where the driving force of RMG70 is a formula 1 — as — or operator 
demand torque Tdrv It changes so that abbreviation maintenance may be carried out. 
[0071] For example, the feedback control actuation modification means 242 Said slip ratio 
deflection deltasri (=S1-S0 1) which is the system deviation value of the feedback control type 
of a formula 1 during traction control, Or the slip ratio deflection deltasri Target slip ratio SO 1 
which is a control-objectives value for computing And real slip ratio SI which is actually a value 
At least one side It changes so that the rate of a torque assignment of the rear wheels 80 and 
82 which are the output values of controlling expression (rear wheel torque assignment ratio Rr) 
may be raised rather than the case of a formula 1. For example, slip ratio deflection deltasri Or 
real slip ratio SI Value deltasr2 to which only the predetermined value was made to increase Or 
S2 In carry out ****, it is target slip ratio SO 1, Rear wheel torque assignment ratio Rr 
computed by the formula 1 by being referred to as value SO 2 which decreased only the 
predetermined value It is made to increase. 

[0072] Or the feedback control actuation modification means 242 is combined above apart from 
the above, and during activation of traction control, it is changed so that the rate of a torque 
assignment of the rear wheels 80 and 82 which drive the feedback gain Kpl, Kdl, and Kil of the 
feedback control type used by the torque allocation feedback control means 236 by RMG70 (rear 
wheel torque assignment ratio Rr) may be raised. For example, at least one of the feedback gain 
Kpl, Kdl, and Kil is updated to the values Kp2, Kd2, and Ki2 only with a larger predetermined 
value than them, and it is a constant 01. 02 Rear wheel torque assignment ratio Rr computed by 
the formula 1 by changing It is made to increase from the case of a formula 1. 
[0073] Or the feedback control actuation modification means 242 is the rear wheel torque 
assignment ratio Rr which is the control output value which combined above apart from the 
above and was acquired from the feedback control type of the formula 1 used by the torque 
allocation feedback control means 236 during activation of traction control. It changes serially by 
amending only a predetermined value to an increment side. 

[0074] Drawing 12 is a flow chart explaining the important section of other control actuation 
prepared in said hybrid control device 104 etc. In drawing 12 , it is judged based on the 
operational status of a car by SOI corresponding to said 4WD initiation judging means 230 
whether the start condition of a four-flower drive was satisfied. When decision of this SOI is 
denied, it is the rear wheel torque assignment ratio Rr. After being set as zero, it sets to S06 
corresponding to said 2nd prime-mover actuation control means 238, and it is an operator s 
demand driving torque Tdrv. And the above-mentioned rear wheel torque assignment ratio Rr 
The driving torque of rear wheels 80 and 82 is computed by being based, and that driving torque 
is outputted from RMG70. In this case, it sets to the above SO 2 and is the rear wheel torque 
assignment ratio Rr. Since it is set as zero, the output torque of RMG70 is made into zero, and 
two-flower transit it runs with the driving force of front wheels 66 and 68 chiefly is performed. 
[0075] However, affirmation of decision of the above SO 1 judges [ of the traction control by 
said brake operating unit 108 ] whether it is under activation in S03 corresponding to the 
judgment means 240 during said traction control. In S04 corresponding to [ when decision of this 
S03 is denied ] said torque allocation feedback control means 236 Real slip ratio S and target 
slip ratio SO Slip ratio deflection deltasri (=S1-S0 1) is computed. For example, slip ratio 
deflection deltasri actual from the feedback control type which showing in a formula 1 and which 
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was set up beforehand Rear wheel torque assignment ratio Rr which it is based and it cancels It 
is computed. Subsequently, it sets to SC6 corresponding to said 2nd prime-mover actuation 
control means 238. and is an operator s demand driving torque Tdrv. And the above-mentioned 
rear wheel torque assignment ratio Rr The driving torque (Tdrv xRr) of rear wheels 80 and 82 is 
computed by being based, and RMG70 drives so that the driving torque may be outputted from 
rear wheels 80 and 82. 

[0076] During traction control, since decision of the above SC 3 is affirmed, it sets to SC5 
corresponding to said feedback control actuation modification means 242, and it is the rear 
wheel torque assignment ratio Rr from the case of the above SC 4. Feedback control actuation 
is changed so that it may become a large value. For example, it is the rear wheel torque 
assignment ratio Rr by using the feedback controlling expression which changed the feedback 
gain Kpl. Kdl. and Kil of a formula 1 into the values Kp2, Kd2. and Ki2 only with a larger 
predetermined value than it. It is computed. And at SC6. it is an operator s demand driving 
torque Tdrv. And the above-mentioned rear wheel torque assignment ratio Rr The driving torque 
(Tdrv xRr) of rear wheels 80 and 82 is computed by being based, and RMG70 drives so that the 
driving torque may be outputted from rear wheels 80 and 82. Thereby, in order to secure the 
driving force of a car during traction control, bigger driving torque than the case where a formula 
1 is used is outputted from rear wheels 80 and 82. 

[0077] Actuation of above-mentioned this example is explained using the timing diagram of 
drawing 14 R> 4 below, for example, a low mu ways, such as a freezing way. sake — t1 supposing 
four-flower drive transit is started at the time, when traction control will not be performed, it is 
shown in a continuous line — as — a slip of front wheels 66 and 68 — front-wheel rotational 
speed NF and real slip ratio S — changing — operator demand torque Tdrv it is maintained — 
as — the feedback control type of a formula 1 — following — rear wheel torque assignment 
ratio Rr It is increased as shown in a continuous line. And while this transit continues, a slip of 
front wheels 66 and 68 converges, the front-wheel rotational speed NF follows on falling, and it 
is the rear wheel torque assignment ratio Rr. It is reduced by the original value (about [ for 
example, ] 0.5). However, when traction control is performed It is the front-wheel rotational 
speed NF by the effectiveness of the traction control. And since the rise of real slip ratio S is 
controlled, when the feedback control type of a formula 1 is used Slip ratio deflection deltasri 
(=S1-SO 1) becomes small, and it is the rear wheel torque assignment ratio Rr. It is not 
increased so much, but the driving force of the whole car becomes small, and it is the operator 
demand torque Tdrv. It was less and the power engine performance of a car was not obtained. 
Namely, if torque allocation of RMG70 is adjusted by feedback control actuation by the torque 
allocation feedback control 236 Since a slip of the front wheels 66 and 68 driven with an engine 
14 is controlled by activation of traction control and the real slip ratio of an order ring is made to 
approach desired value Since a control device 104 concludes that the feedback control 
effectiveness of the above-mentioned torque allocation was acquired and makes small the 
output of RMG70, i.e., the torque allocation to rear wheels 80 and 82, the power engine 
performance of a car will be reduced. 

[0078] However, according to this example, it sets for the feedback control actuation 
modification means 242 (SC5). For example, by using the feedback controlling expression which 
changed the feedback gain Kpl, Kdl, and Kil of a formula 1 into the values Kp2. Kd2, and Ki2 
only with a larger predetermined value than it Rear wheel torque assignment ratio Rr of a bigger 
value than the case of the feedback control type of a formula 1 Since it is computed, it is the 
torque assignment ratio Rr. Feedback control actuation is changed so that it may become a large 
value. For this reason, bigger driving torque than the case of a formula 1 is outputted from rear 
wheels 80 and 82 during traction control, and the power engine performance of a car is secured. 
In order to make an understanding easy at drawing 14 , it is target slip ratio SO 2 by the 
feedback control actuation modification means 242. The case where it is changed small is shown. 
Even in this case, rear wheel torque partition ratio Rr computed by the feedback control type 
since slip ratio deflection deltasr2 (=S2-S0 2) is obtained greatly Since it becomes large, big 
driving torque is outputted from rear wheels 80 and 82, and the power engine performance of a 
car is obtained. Real slip ratio SI S2 [ larger ] than it Slip ratio deflection deltasr2 which was 
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changed or was computed Even if it amends sojthat^n[]^ a predetermined value may become 
large, the same effectiveness as the above is acquired, and Rear wheel torque partition ratio Rr 
which is the control output value computed by the feedback control type of a formula 1 Even if it 
amends so that only a direct predetermined value may become large, the same effectiveness as 
the above is acquired. 

[0079] Drawing 1 5 is a functional block diagram explaining the important section of other control 
functions prepared in said hybrid control device 104 etc. Setting to drawing 15 , the 1st motor 
actuation control means 330 is the operator demand torque Tdrv in a four-flower drive condition. 
The front-wheel drive torque equivalent to the front-wheel torque assignment ratio (1-Ktr) 
which is an inner front-wheel load assignment ratio is computed, and MG16 is controlled so that 
the front-wheel drive torque is outputted from front wheels 66 and 68. For example, when an 
engine 14 and MG16 operate to coincidence in direct connection mode, MG16 is controlled to 
combine with the output of the engine 14 and to become the above-mentioned front-wheel 
torque. Moreover, the 1 st motor actuation control means 330 computes the front-wheel 
regeneration torque equivalent to the front-wheel torque assignment ratio of the demand 
damping torque decided based on the control input of a brake pedal 124, the vehicle speed 
variation at the time of coasting transit, etc. at the time of braking (1-Ktr), and it controls MG16 
so that the front-wheel regeneration torque is outputted from front wheels 66 and 68. 
[0080] The 2nd motor actuation control means 332 is the operator demand torque Tdrv in a 
four-flower drive condition. The rear wheel driving torque equivalent to the back load torque 
assignment ratio Ktr which is an inner rear wheel load assignment ratio is computed, and RMG70 
is controlled so that the rear wheel driving torque is outputted from rear wheels 80 and 82. 
Moreover, the 2nd motor actuation control means 332 computes the rear wheel regeneration 
torque equivalent to the rear wheel torque assignment ratio Ktr of the demand damping torque 
decided based on the control input of a brake pedal 124, the vehicle speed variation at the time 
of coasting transit, etc. at the time of braking, and it controls RMG70 so that the rear wheel 
regeneration torque is outputted from rear wheels 80 and 82. In addition, the above-mentioned 
operator demand torque Tdrv For example, based on the actual vehicle speed V and the throttle 
opening theta, it is determined from the relation which is shown in drawing 1 3 and which was 
memorized beforehand. Moreover, the above-mentioned front-wheel load assignment ratio (1- 
Ktr) and the rear wheel torque assignment ratio Ktr are also desired value, and are determined 
based on a wheel load assignment ratio (function of Order G) before and after [ dynamic ] 
considering a static order wheel load assignment ratio (constant value) or car order acceleration 
(before or after [ G ]). 

[0081] The above MG16 and RMG70 is the temperature TMG and TRMG because of securing 
the insulating engine performance of an ingredient of insulating the coil etc. Use is restricted and 
it needs to be operated in the output-torque field shown in drawing 16 . Temperature TRMG of 
the temperature TMG or RMG70 of MG16 Ta When it is whenever, it is T=Ta of drawing 16 R> 6. 
It is Tc although what is necessary is to just be operated in the field inside the maximum torque 
line shown (i.e., within the limits of a load limitation value and regeneration limiting value). When it 
is whenever, it is T=Tc of drawing 1 6 . It must be operated in the small field inside the maximum 
torque line shown. Moreover, said accumulation-of-electricity equipment 112 is the temperature 
TB because of preventing the fall of degradation of the electrolyte, internal injury, or a life etc. 
Carrying-out limiting value WOUT as the carrying-out power or acceptance power restricted and 
shown in drawing 17 It needs to be used within the limits of between the acceptance limiting 
value WIN. 

[0082] For this reason, the 1st motor actuation limit means 334 is the load limitation value or 
regeneration limiting value decided by the temperature TMG of MG16 from the relation of 
drawing 16 , and the temperature TB of the relation of drawing 1 7 to accumulation-of-electricity 
equipment 112. Decided carrying-out limiting value WOUT And based on the acceptance limiting 
value WIN, drive actuation or regeneration actuation of MG16 is restricted. Similarly, the 2nd 
motor actuation limit means 336 is the temperature TRMG of the relation of drawing 16 to 
RMG70. The decided load limitation value or regeneration limiting value, and temperature TB of 
the relation of drawing 17 to accumulation-of-electricity equipment 112 Decided carrying-out 
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limiting value WOUT Or based on the acceptance limiting value WIN, drive actuation or 
regeneration actuation of RMG70 is restricted. 

[0083] In order to maintain the driving force or the regenerative-braking force of the whole car, 
namely, in order not to change the 1st motor actuation increase means 338 when drive actuation 
or regeneration actuation of RMG70 is restricted by the above-mentioned 2nd motor actuation 
limit means 336. only the part equivalent to the limit increases the drive output or regeneration 
output of MG16. Moreover, since when drive actuation or regeneration actuation of MG16 is 
restricted by said 1st motor actuation limit means 334 maintains the rate of a torque assignment 
of a car order ring, namely, in order for the 2nd motor actuation reduction means 340 to carry 
out as the goal-allocation ratio which was able to define beforehand the driving-force allocation 
ratio or the braking-force-distribution ratio of an order ring, only the part which corresponds to 
the limit reduces the drive output or the regeneration output of RMG70. 

[0084] Drawinfi 18 is a flow chart explaining the important section of other control actuation of 
said hybrid control device 104, and shows the ring [ order ] torque distribution control routine in 
the direct connection transit mode using an engine 14 and MG16. It sets to drawing 18 and is the 
actual temperature TB of accumulation-of^electricity equipment 1 12 from the relation of drawing 
17 by pretreatment of SD1. It is based. Acceptance limiting value WIN. Carrying-out limiting 
value WOUT Maximum-permissible torque TMGmax of MG [ finishing / it is computed and / a 
temperature limit / based on the temperature TMG of MG16 from the relation of drawing 16 ]16 
And the minimum permissible torque TMGmin It is computed. Temperature TRMG of the relation 
of drawing 16 to RMG70 The maximum-permissible torque TRMGmax of RMG [ finishing / a 
temperature limit ]70 and the minimum permissible torque TRMGmin are computed by being 
based. It is based on a signal from the rotation sensor which is not illustrated. The rotational 
speed NMG of MG16, The rotational speed NRMG of RMG70 and the input-shaft rotational 
speed NIN of a nonstep variable speed gear 20 are computed. For example, it is based on the 
actual vehicle speed V and the throttle opening theta from the relation shown in drawing 13 , and 
is the operator demand torque Tdrv. It is computed and the need engine power PV is computed 
based on the operator demand torque Tdrv, auxiliary machinery driving torque, need charge 
torque, etc. Here, it is the above-mentioned operator demand torque Tdrv. An expression called 
those increments or reduction is based on those absolute values also including the negative 
value as which a below-mentioned output or a below-mentioned output torque expresses the 
regenerative-braking force or torque. 

[0085] Then, in SD2, in order to compute the command value of the torque made to output to an 
engine 14. the engine command torque calculation routine of drawing 1 9 is performed. That is. at 
SD21, it is the above-mentioned need engine power PV. And engine speed NE The engine 
output-torque basic value TEbase for making it output to an engine 14 (= PV/NE) is computed 
by being based, subsequently — SD22 — the engine output-torque basic value TEbase a value 
[ finishing / a limit / receive, and a limit of the upper limit TEmax relevant to the specification of 
an engine 14 and a lower limit "0" is added (0 <=TEbase <=tEmax), and ] — engine output- 
torque command value TE ** — it is carried out. For an engine 14. the output torque is the 
engine output-torque command value TE. It is controlled to become. 

[0086] In continuing Sb3, the output-torque preliminary decision value TRMGtmp of RMG70 is 
computed by performing the rear motor torque preliminary decision routine shown, for example in 
drawing 20 . That is, at SD31 of drawing 20 . it is the carrying-out limiting value WOUT. It is 
based and is the upper limit TRMGmaxp of the output torque of RMG70. It is computed. Namely, 
a formula 2 and a formula 3 to PRMG It asks and this is the maximum output PRMGmaxp of 
RMG70. It is carried out subsequently, this PRMGmaxp Rotational speed NRMG of RMG70 from 
— TRMG which satisfies a formula 4 it asks — having — this — maximum output torque 
TRMGmaxp of RMG70 ** — it is carried out Setting to a formula 3. EFMG is the effectiveness 
of MG16, and EFCVT. The effectiveness of a nonstep variable speed gear 20, and EFRMG It is 
the effectiveness of RMG70. In a formula 4, PRMGIoss (NRMG and TRMG) is power loss of 
RMG70. 
[0087] 
(Formula 2) 
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PMG+PRMG =WOUT (formula 3) 

[(PMGxEFMG+NE xTEbase) xEFCVT] : (PRMG xEFRMG) 
= 1-Ktr:Ktr (formula 4) 

NRMG xTRMG+PRMGIoss =(NRMG and TRMG) PRMGmaxp [0088] In SD32. it is based on the 
acceptance limiting value WIN, and is the lower limit TRMGminp of the output torque of RMG70. 
It is computed. Namely, a formula 5 and a formula 6 to PRMG It asks and this is the minimum 
output PRMGminp of RMG70. It is carried out. subsequently, this PRMGminp Rotational speed 
NRMG of RMG70 from — TRMG which satisfies a formula 7 it asks — having — this — 
minimum output-torque TRMGminp of RMG70 ** — it is carried out 
[0089] 
(Formula 5) 

PMG+PRMG =WIN (formula 6) 

[(PMGxEFMG+NE xTEbase) xEFCVT] : (PRMG xEFRMG) 
= l-Ktr:Ktr (formula 7) 

NRMG xTRMG+PRMGIoss =(NRMG and TRMG) PRMGminp [0090] Then, at SD33 corresponding 
to said 2nd motor actuation control means 332, it is the output-torque basic value TRMGbase of 
RMG70. It computes from a formula 8. This output-torque basic value TRMGbase It is the basic 
torque outputted from RMG70, RMG70 drives so that this value may be outputted in principle, 
but in fact RMG70 drives so that the value after the below-mentioned bound guard processing 
may be outputted. In a formula 8, GRR is the reduction gear ratio of the subdriving gear 12 
(reduction gear 72). 
[0091] (Formula 8) 

TRMGbase =Tdrv xKtr/GRR [0092] And at SD 34 corresponding to said 2nd motor actuation 
limit means 336, it is the above-mentioned output-torque basic value TRMGbase. The above 
TRMGmaxp for performing the limit originating in the temperature of the limit which receives and 
originates in accumulation-of-electricity equipment 112, and RMG70 And bound guard 
processing by TRMGminp. said TRMGmax, and TRMGmin is performed according to a formula 9 
and a formula 10, and the value after bound guard processing is determined as an output-torque 
preliminary decision value TRMGtmp of RMG70. 
[0093] (Formula 9) 

TRMGminp <=TRMGbase <=TRMGmaxp (formula 10) 

TRMGmin<=TRMGbase <=TRMGmax [0094] It returns to drawing 18 and the output-torque 
preliminary decision value TMGtmp of MG16 is computed in SD4 by performing the front motor 
torque preliminary decision routine shown, for example in drawing 2121 . That is, at SD41 of 
drawing 21 , it is the carrying-out limiting value WOUT. It is based and is the upper limit TMGmax 
of the output torque of MG16. It is computed, namely, the output-torque preliminary decision 
value TRMGtmp of a formula 11 to the above RMG70 — being based ~ output PRMG of RMG70 
it computes — having — the output PRMG of RMG70 from — the maximum output PMG of 
MG16 (=WOUT-PRMG) is computed, the maximum output torque TMG of MG16 is searched for 
based on the maximum output PMG of the MG16 (=WOUT-PRMG) from a formula 12, and this is 
set to TMGmaxp. moreover, output PRMG of RMG70 from — the minimum output PMG of MG16 
(=WIN-PRMG) is computed, the minimum output torque TMG of MG16 is called for based on the 
minimum output PMG of the MG16 (=WIN-PRMG) from a formula 12, and this is set to TMGminp. 
In a formula 12, PMGIoss (NMG. TMG) is loss of MG16. 
[0095] (Formula 11) 

PRMG =NRMG xTRMGtmp+PRMGIoss (NRMG and TRMG) 

(Formula 12) 

NMGxTMG+PMGIoss(NMG, TMG) =PMG [0096] Subsequently, at SD42 corresponding to said 1st 
motor actuation control means 330. it is a formula 13 to the operator demand torque Tdrv about 
the output-torque basic value TMGbase of MG16. And it computes based on the output-torque 
preliminary decision value TRMGtmp of RMG70, and the engine output-torque basic value 
TEbase, and it orders so that the output-torque basic value TMGbase may be outputted from 
MG16. In a formula 13, GRF is the reduction gear ratio of the main driving gear (an epicyclic gear 
drive 18 and nonstep variable speed gear 20). a formula 13 — operator demand torque Tdrv from 
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— since the output-torque basic value TMGbase of MG16 is computed by the output-torque 
preliminary decision value TRMGtmp of RMG70 based on the value which deducted the reduction 
gear ratio GRR, when the output torque of RMG70 is restricted, for example in SD34, only the 
part is increased by the output-torque basic value TMGbase of MG16, and the sum total driving 
force or the regenerative-braking force of a car is held uniformly. Therefore, in this example, this 
SD42 also supports said 1st motor actuation increase means 338. 
[0097] (Formula 13) 

TMGbase=(Tdrv-TRMGtmpxGRR)/GRF-TEbase [0098] then, in SD43 corresponding to said 1st 
motor actuation limit means 334 In order to perform the limit originating in the temperature of 
the limit originating in accumulation-of-electricity equipment 112, and MG16 to the above- 
mentioned output-torque basic value TMGbase, Above TMGmaxp and TMGminp and said 
TMGmax And TMGmin the bound guard processing to depend performs according to a formula 
14 and a formula 15 — having — the value after bound guard processing — output-torque 
preliminary decision value TMGtmp of MG16 — it is determined. 

[0099] (Formula 14) 

TMGminp<=TMGbase<=TMGmaxp (formula 15) 

TMGmin <=TMGbase<=TMGmax [0100] It returns to drawing 18 , and in SD5, the temporary 
torque Tftmp of a front wheel (axle) is computed from a formula 16, and the temporary torque 
Trtmp of a rear wheel (axle) is computed from a formula 1 7. 
[0101] (Formula 16) 

Tftmp=(TMG+TEbase) x(NIN/NOUT) xEFCVT xGRF (formula 17) 

Trtmp=TRMGtmpxGRR [0102] Next, in SD6. it is judged [ of temporary torque |Trtmp| of a rear 
wheel to whether temporary torque |Trtmp| of the above-mentioned rear wheel is below the 
value that hung the rear wheel torque partition ratio Ktr on total value |Tftmp+Trtmp| of the 
temporary torque Tftmp of a front wheel, and the temporary torque Trtmp of a rear wheel, and 
total value |Tftmp+Trtmp| ] whether it is below the rear wheel torque partition ratio Ktr 
comparatively (|Trtmp|/|Tftmp+Trtmp|). When decision of this SD6 is affirmed, it sets to SD7, 
and the temporary torque TRMGtmp of the above-mentioned rear wheel is output-torque TRMG 
of RMG70. It is determined by carrying out. 

[0103] However, in SD8, when decision of the above SD 6 is denied, after the output torque of 
RMG70 is re-calculated, the above SD 7 is performed. In this SD8. the rear motor output-torque 
re-calculation routine shown, for example in drawing 22 is performed. SD81 of drawing 22 — the 
front-wheel temporary-from formula 18 torque Tftmp, a front-wheel torque allocation ratio (1- 
Ktr), and the rear wheel torque allocation ratio Ktr — based on [Ktr/(1-Ktr)], the torque Trtmp 
of a rear wheel is corriputed comparatively, and temporary output torque value TRMGtmp of 
RMG70 is computed in SD82 based on the torque Trtmp of the rear wheel, and the reduction 
gear ratio GRR of the subdriving gear 12 from a formula 19. Here for example, since the output 
torque of MG16 was restricted by said SD43 When [ of temporary torque |Trtmp| of a rear wheel 
to total value |Tftmp+Trtmp| of the temporary torque Tftmp of a front wheel and the temporary 
torque Trtmp of a rear wheel ] it turns around the rear wheel torque partition ratio Ktr a top 
comparatively (|Trtmp|/|Tftmp+Trtmp|), with the above-mentioned formula 18 So that it may 
become the partition ratio [Ktr/(1-Ktr)] of the front-wheel torque allocation ratio (1-Ktr) which 
is a target partition ratio as which the partition ratio (Trtmp/Tftmp) of the front-wheel 
temporary torque Tftmp and the rear wheel temporary torque Trtmp was determined beforehand, 
and the rear wheel torque allocation ratio Ktr that is, since the rear wheel temporary torque 
Trtmp is reduced corresponding to the amount of limits of the output torque of the above MG 16 
so that the driving force allocation ratio of an actual condition order ring or a regenerative- 
braking force allocation ratio may turn into a target partition ratio [Ktr/( 1-Ktr)] The above SD 8 
supports said 2nd motor actuation reduction means 340. 
[0104] (Formula 18) 
Trtmp=Tftmpx [Ktr/( 1 -Ktr)] 
(Formula 19) 

TRMGtmp=TrtmpxGRR [0105] As mentioned above, according to this example, since the 
interrelation of the thermal rating of MG16 (the 1st motor) and RMG70 (the 2nd motor) is made 
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into a specific condition, the order ring drive car could have the driving force balance taken into 
consideration, and transit stability can be held. 

[0106] Moreover, according to this example, since the thermal rating of MG16 (the 1st motor) is 
made higher than the thermal rating of RMG70 (the 2nd motor), the thermal rating of RMG70 
which drives rear wheels 80 and 82 is lower than the thermal rating of MG16 which drives front 
wheels 66 and 68, the output of RMG70 by the side of a rear wheel is restricted previously, but 
since it is rear wheels 80 and 82, there is an advantage on which the stability of a car is held 
comparatively. 

[0107] Moreover, the total driving force or the regenerative-braking force of a car is secured, 
maintaining the stability of a car comparatively according to this example, since actuation (drive 
actuation or regeneration actuation) of MG16 is increased by the 1st motor actuation increase 
means 338 (SD42) at the time of the actuation limit of RMG70 by the 2nd motor actuation limit 
means 336 (SD34) (at the time of a drive actuation limit or a regeneration actuation limit). For 
example, it sets at the time of the load limitation of RMG70, and is the operator demand torque 
Tdrv. The output of MG16 is increased so that total driving force of a corresponding car may not 
be changed. The total driving force or the regenerative-braking force of a car is secured the 
stability of a car being held by increasing the regeneration of MG16 so that all regenerative- 
braking torque of a car may not be changed at the time of a regeneration limit of RMG70. 
[0108] Moreover, since according to this example actuation of RMG70 is reduced in order to 
make the partition ratio of an order ring into a target partition ratio with the 2nd motor-output 
reduction means 340 (SD8) at the time of an actuation limit of MG16 by the 1st motor actuation 
limit means 334 (SD43) (i.e., in order to set the torque partition ratio of rear wheels 80 and 82 to 
Ktr), the stability of a car is secured. For example, so that the torque assignment ratio Ktr of an 
order ring, i.e., a rear wheel torque assignment ratio, may be maintained at the time of the load 
limitation of MG16 Or the total driving force or the regenerative-braking force of a car is 
secured, the stability of a car being held by reducing the output of RMG70 so that it may 
become front-wheel drive (FF) from it, and reducing the regeneration of RMG70 similarly at the 
time of a regeneration limit of MG16. 

[0109] Drawing 23 is a flow chart explaining other control actuation of drawing 9 . In this flow 
chart, in the point that SA30 performed when SAl is deleted and decision of SA2 is affirmed as 
compared with drawing 9 is formed, it is different, and others are the same. The same sign is 
given to the part which is common in drawing 9 , and explanation is omitted 
[01 10] In the above SA 30, it is judged whether it is in the low-temperature condition below the 
predetermined temperature from which an OAT may produce road surface coefficient-of-friction 
change, and road surface inclination is climb transit more than a predetermined include angle. 
This climb transit is judged based on the signal from G sensor before and after not illustrating, 
for example. Or using the acceleration difference of acceleration before and after memorizing at 
the time of the coasting transit to which the time of a halt of a car or an accelerator pedal 122 
is not operated, and the acceleration in front of start being equivalent to road surface inclination, 
when the acceleration difference exceeds a predetermined value, climb transit may be judged. In 
this case, there is an advantage by which a misjudgment law is not carried out to a climb in the 
high acceleration start in a flat way. 

[01 1 1] When decision of the above SA 30 is affirmed, by performing 16 or less SA, the 1st 
output-torque field which can obtain big driving force relatively is chosen, and RMG70 drives 
according to the 1st output-torque field. Four-flower drive transit from which big driving force is 
obtained by this is performed. However, since the 2nd output-torque field where the maximum 
torque was set up small is chosen from the 1st output-torque field by performing 19 or less SA 
when decision of the above SA 30 is denied, RMG70 drives according to the 2nd output-torque 
field. Thereby, although it is enough on a flat way or a quantity mu way, four-flower drive transit 
by which power consumption was controlled is performed, and the drive load of RMG70 is 
mitigated. 

[0112] In addition, in the above SA 30, it may be made to be judged whether it is in the low- 
temperature condition below the predetermined temperature from which an OAT may produce 
road surface coefficient-of-friction change, or road surface inclination is climb transit more than 
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a predetermined include angle. In this case, when [ and ] it is in the low-temperature condition 
below the predetermined temperature from which an OAT may produce road surface coefficient- 
ofHriction change, and when [ both ] road surface inclination is climb transit more than a 
predetermined include angle, by performing 16 or less SA, the 1st output-torque field which can 
obtain big driving force relatively is chosen, and RMG70 drives according to that 1st output- 
torque field. However, since the 2nd output-torque field where the maximum torque was set up 
small is chosen from the 1st output-torque field by performing 19 or less SA not the low- 
temperature condition below the predetermined temperature from which an OAT may produce 
road surface coefficient-of-friction change but when road surface inclination moreover is not 
climb transit more than a predetermined include angle. RMG70 drives according to the 2nd 
output-torque field. 

[01 13] Drawing 24 is a functional block diagram explaining the quantity mu way assistant control 
which operates RMG70 according to a predetermined driving force allocation ratio in order to 
heighten the driving force of a car temporarily at the time of the climb start of a car according to 
the important section of other control functions prepared in said hybrid control unit 104 etc,, i.e.. 
the driving force of front wheels 66 and 68. and generates driving force also from rear wheels 80 
and 82. Setting to drawing 24 , the target output decision means 348 is control input (accelerator 
opening) theta[ of actuation extent 122 of the output actuation means by the actual operator, 
for example, an accelerator pedal, ] A from the relation which is shown in drawing 25 arid which 
was memorized beforehand. The target driving force FT1 is determined based on the vehicle 
speed V. The relation shown in above-mentioned drawing 25 is beforehand called for 
experimentally, in order to realize an operator's demand driving force or demand acceleration 
force. 

[01 14] The ramp start assistant control means 350 until a car reaches a predetermined rate by 
actuation of an accelerator pedal 122 in advance of start actuation of a car the driving force of 
the magnitude corresponding to a road grade — it is — the rate (for example, retreat rate) of 
the direction of driving down slope of the car at the time of start of the direction of a climb — 
namely. — slipping down — below the predetermined vehicle speed with a bigger rate, for 
example, crawling [ of 1 - 3 km/h extent ], than zero — Or they are 1.0 m/sec2 to the direction 
of driving down slope. The driving force of the magnitude made into the acceleration of extent is 
given to a car. Namely, the ramp start assistant control means 350 A road surface inclination 
detection means 352 to memorize based on the output signal of an acceleration sensor before 
and after not illustrating the order acceleration Gxstp at the time of a car halt and brakes 
operation at the time of the stop corresponding to inclination in order that the road surface from 
which a car tends to depart may carry out inclination (include angle) detection for example. For 
example, temporary amendment driving force dFK which should be added in order to control the 
retreat at the time of climb start based on the order acceleration Gxstp at the time of the stop 
corresponding to actual inclination from the relation which is shown in drawing 26 , and which 
was memorized beforehand A temporary amendment driving force decision means 354 to 
determine. Temporary amendment driving force dFK determined by the temporary amendment 
driving force decision means 354 As it is based, for example, is shown in drawing 27 . at the time 
of output initiation, it increases promptly relatively in the standup period for about 0.2 seconds 
(to -t1). and it is the temporary amendment driving force dFK. Although reached the time of 
output termination — for example, 1 thru/or the falling period for about 2 seconds (t2 -t3) — 
the temporary amendment driving force dFK from — with an amendment driving force generating 
means 355 to generate the amendment driving force dF which decreases gently relatively In 
order to give the amendment driving force dF to the driving force of a car. it has an amendment 
driving force grant means 356 to add to said target driving force FT1. the relation shown in 
above-mentioned drawing 26 — the retreat rate of the car at the time of climb start — that is. 
it slips down and a rate serves as crawling [ below the big predetermined vehicle speed (for 
example. 1 - 3 km/h extent) ] from zero — as — or the direction of driving down slope — 1.0 
m/sec2 It asks experimentally beforehand. So that it may become the acceleration of extent The 
order acceleration Gxstp is G1 predetermined inclination within the limits, at i.e., the time of a 
stop. Or G2 It follows on the increment in the order acceleration Gxstp at within the limits at the 
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time of a stop, and is the temporary amendment driving force dFK-like proportionally. Increasing 
is determined. The order acceleration Gxstp is G1 at the time of a stop. When small, even if it 
does not give the amendment driving force dF, a retreat rate is loose, and the order acceleration 
Gxstp is G2 at the time of a stop. It is the temporary amendment driving force dFK in order to 
enlarge with the retreat rate after it on a road surface inclination, when large. The increment is 
saturated. 

[01 15] Moreover, relation thetaA1=f set up beforehand as accelerator opening thetaA shows to 
drawing 28 (it Gxstp(s)) An amendment initiation improper judgment means 358 to judge whether 
ramp start assistant amendment of driving force is unnecessary based on whether the decision- 
criterion value thetaAl calculated based on the actual road surface inclination Gxstp and car 
weight W from W) was exceeded, An amendment termination judging means 360 to judge whether 
the climb start assistant control whose accelerator opening thetaA gives the amendment driving 
force dF based on whether the decision-criterion value thetaA2 set up beforehand was 
exceeded is stopped is established. The above-mentioned ramp start assistant control means 
350 356, i.e., an amendment driving force grant means Although climb start assistant control is 
not performed when judged with amendment of driving force being unnecessary by the 
amendment initiation improper judgment means 358 When judged with accelerator opening 
thetaA having exceeded about 20% of decision-criterion value thetaAl corresponding to the 
inclination which is about 10 degrees, climb start assistant control is started. Moreover, it sets 
during climb start assistant control, and the above-mentioned ramp start assistant control 
means 350 356, i.e., an amendment driving force grant means, is accelerator opening thetaA by 
the above-mentioned amendment termination judging means 360. Since the driving force based 
on the acceleration actuation of an accelerator pedal 122 is heightened when judged with having 
exceeded the decision^criterion value thetaA2 set up beforehand, start assistant control is 
stopped or terminated. 

[0116] The decision-criterion vehicle speed VI with which the vehicle speed V was beforehand 
set as 1 - 3 km/h extent It is predetermined time T1 a vehicle speed judging means 362 to judge 
whether it is above, and un-operating [ of a brake pedal 124 ] it. A brake non-operating 
continuation judging means 364 to judge whether it is continued above is established. Said ramp 
start assistant control means 350 356, i.e., an amendment driving force grant means The 
decision-criterion vehicle speed VI to which the vehicle speed V was beforehand set by the 
vehicle speed judging means 362 [ whether it is judged with it not being above (lower than the 
decision-criterion vehicle speed VI), and ] Or although the above-mentioned amendment driving 
force dF is given to the driving force of a car when judged with or more [ predetermined time T ] 
1 consecutive operation of the brake pedal 124 not being carried out by the brake non-operating 
continuation judging means 364 The decision-criterion vehicle speed VI to which the vehicle 
speed V was set beforehand It is judged with it being above, or it is predetermined time T1 un- 
operating [ of a brake pedal 124 ] it When continued above, climb start assistant control which 
gives the above-mentioned amendment driving force dF to the driving force of a car is not 
performed. That is, for the climb start assistant control by the above-mentioned ramp start 
assistant control means 350 356, i.e., an amendment driving force grant means, under a stop of a 
car or the vehicle speed V is the very low decision-criterion vehicle speed VI. When low, even if 
brake-on actuation is carried out or off actuation is carried out, it is predetermined time T1. It is 
carried out when not continuing above. 

[0117] The prime-mover drive control means 366 controls the output of the prime mover of a 
car so that the target driving force FT2 (=FT1+dF) to which the amendment driving force dF was 
added by the amendment driving force grant means 356 is obtained. For example, by making the 
target driving force FT1 output, and making the amendment driving force dF for climb start 
output from RMG70 which is the prime moyer of a rear wheel system from the engine 14 which 
is the prime mover of a front-wheel system, and/or MG16 Before actuation of an accelerator 
pedal 122, retreat of a car is chiefly limited to 1-3km/few about h rates with the amendment 
driving force dF, and when climb start is started by actuation of an accelerator pedal 122, let the 
total driving force of a car be the target driving force FT2 as a four-flower drive condition. 
[01 18] Drawing 29 and drawing 30 are the flow charts explaining the important section of control 
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actuation of the hybrid control device 104 of this example, drawing 29 shows a driving force 
control routine, and drawing 30 shows the climb start amendment driving force calculation 
routine, respectively. 

[0119] accelerator opening thetaA which is the control input of the output signal of the sensor 
which is not illustrated by SE1 in drawing 29 to the vehicle speed V and an accelerator pedal 
122, and order acceleration Gx etc. — it is read. Subsequently, control input (accelerator 
opening) thetaA of the accelerator pedal 122 actual from the relation which is shown, for 
example in drawing 25 and which was memorized beforehand in SE2 corresponding to said target 
output decision means 348 Based on the vehicle speed V, the target driving force FT1 which is 
an operator's demand driving force is determined, then, in SE3 and SE4 corresponding to said 
ramp start assistant control means 350 Until a car reaches a predetermined rate by actuation of 
an accelerator pedal 122 in advance of start actuation of a car the driving force of the 
magnitude corresponding to a road grade — it is — the retreat rate of the car at the time of 
climb start — namely, — slipping down — below the predetermined vehicle speed with a bigger 
rate, for example, crawling [ of 1 - 3 km/h extent ], than zero — Or they are 1.0 m/sec2 to the 
retreat direction. The driving force of the magnitude made into the acceleration of extent is 
given to a car. 

[0120] Drawing 30 shows the routine which computes the climb start amendment driving force 
which explains actuation of the above SE 3 in detail. At SE31 on drawing 30 and corresponding 
to said amendment initiation improper judgment means 358. it is accelerator opening thetaA. For 
example, based on whether the decision-criterion value thetaAl calculated based on the actual 
road surface inclination Gxstp and car weight W from relation thetaA1=f (Gxstp, W) set up 
beforehand as shown in drawing 28 was exceeded, it is Judged whether ranrip start assistant 
amendment of driving force is unnecessary. Since it is in the condition operated comparatively 
greatly so that it may become 20% or more for start of an accelerator pedal 122 when decision 
of this SE31 is affirmed In SE32, in order to make amendment driving force dp computed into 
zero, calculation of amendment driving force is made not to be started by setting the contents of 
the order G sensor value Gxstp as "0" compulsorily at the time of the stop corresponding to 
road surface inclination substantially. 

[0121] However, since it is in the condition that start actuation of the accelerator pedal 122 is 
not yet carried out when decision of the above SE 31 is denied, SE33. SE34. and SE35 
corresponding to said road surface inclination detection means 352 are performed. It is judged 
for example, based on the vehicle speed V whether a car is stopping at SE33, and it is judged 
based on the output signal from the brake switch which is not illustrated, for example in SE34 
whether the brake pedal 124 is operated. When both decision of SE33 and SE34 is affirmed, in 
SE35, the output value of an order [ at that time ] G sensor is memorized as a gravity value 
Gxstp showing road surface inclination. 

[0122] Subsequently, in order to judge whether the amendment for climb start became 
unnecessary by the increment in driving force at the time of start by actuation of an accelerator 
pedal 122 in SE36 corresponding to said amendment termination judging means 360. it is 
accelerator opening thetaA. It is judged whether the decision-criterion value thetaA2 set up 
beforehand was exceeded. When decision of this SE36 is affirmed, in order to make into zero 
amendment driving force dP computed in SE37. calculation of amendment driving force is made 
not to be started by setting the contents of the order G sensor value Gxstp as "0" preferentially 
at the time of the stop corresponding to road surface inclination substantially. 
[0123] However, it is the temporary amendment driving force dPK which should be added in 
order to control the retreat at the time of climb start based on the order acceleration Gxstp in 
SE38 corresponding to said temporary amendment driving force decision means 354 at the time 
of the stop corresponding to actual inclination from the relation which is shown in drawing 26 , 
and which was memorized beforehand when decision of the above SE 36 is denied. It is 
determined. Subsequently, it sets to SE39 corresponding to said amendment driving force 
generating means 355. Based on the above-mentioned temporary amendment driving force dPK, 
as shown in drawing 27 . immediately after amendment driving force grant initiation, it increases 
promptly relatively in the standup period for about 0.2 seconds (tO -t1), and it is the temporary 
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amendment driving force dFK. Although reached the time of amendment driving force grant 
termination — for example, 1 thru/or the falling period for about 2 seconds (t2 -t3) — the 
temporary amendment driving force dFK from — the amendment driving force dp which 
decreases gently relatively is generated. 

[0124] It is the decision-criterion vehicle speed VI with which the actual vehicle speed V was 
beforehand set as 1 - 3 km/h extent in SE40 corresponding to said vehicle speed judging means 
362 when decision of said SE33 was denied. It is judged whether it became the above. Although 
36 or less SE is performed in order to make the control for giving the amendment driving force 
for climb start continue since a car is in the condition out of which the climb vehicle speed does 
not yet come by climb start when decision of this SE40 is denied Since it is in the condition 
made [ the car ] to already carry out advance transit initiation at the time of climb start and is in 
the condition it became unnecessary to give the amendment driving force corresponding to a 
road grade for climb start when decision of the SE40 is affirmed In order to terminate 
substantially the control which gives the amendment driving force, said 32 or less SE is 
performed. 

[0125] Moreover, when decision of said SE34 is denied, it sets to SE41 corresponding to said 
brake non-operating continuation judging means 364, and a brake pedal 124 is the predetermined 
time T1 set as about 1 second. It is judged whether it is operated continuously above. Although 
36 or less SE is performed in order to make the control for giving the amendment driving force 
for climb start continue since it is in the condition that an advance intention of an operator may 
exist when decision of this SE41 is denied since it is in a condition with better having thought 
that an advance intention of an operator did not exist, and for the bottom of the shearing of the 
car of a climb way having boiled ** as usual, and carrying out it when decision of the SE41 is 
affirmed, in order to terminate substantially the control which gives the amendment driving force, 
said 32 or less SE is performed. 

[0126] Subsequently, it returns to drawing 29 , and in SE4 corresponding to said amendment 
driving force grant means 356, in order to give the amendment driving force dP computed in the 
above SE 39 to the driving force of a car, the final target driving force PT2 after amendment is 
computed by being added to the target driving force PT1 called for in said SE2. And in SE5 
corresponding to said prime-mover drive control means 366, the output of the prime mover of a 
car is controlled so that the target driving force PT2 (=PT1+dP) with which the amendment 
driving force dP computed in SE39 was added is obtained. Por example, let the total driving force 
of a car be the target driving force PT2 by making the target driving force PT1 output, and 
making the amendment driving force dP for climb start output from RMG70 which is the prime 
mover of a rear wheel system from the engine 14 which is the prime mover of a front-wheel 
system, and/or MG16. 

[0127] In addition, when it is judged with amendment of driving force being unnecessary by SE31 
(amendment initiation improper judgment means 358) in the above SE 4, It sets during climb start 
assistant control, and is accelerator opening thetaA by SE36 (the above-mentioned amendment 
termination judging means 360). When judged with having exceeded the decision-criterion value 
thetaA2 set up beforehand, The decision-criterion vehicle speed VI to which the vehicle speed 
V was beforehand set by SE40 (vehicle speed judging means 362) When judged with it not being 
above (lower than the decision-criterion vehicle speed VI), Or a brake pedal 124 is 
predetermined time T1 by SE41 (brake non-operating continuation judging means 364). When 
judged with consecutive operation not being carried out above Since amendment driving force dP 
which the order acceleration Gxstp is set as zero at the time of a stop, and is called for from it 
is also made into zero, it is stopped by not performing climb start assistant control which gives 
the amendment driving force dP substantially to the driving force of a car. 

[0128] As mentioned above, according to the ramp start assistant control means 350, in driving 
force control of the car of this example When performing drive control of the car which gives 
driving force to the driving wheel of a car corresponding to the order acceleration Gxstp at the 
time of the stop showing a road grade They are 1 .0 m/sec2 to the direction of driving down 
slope so that the vehicle speed may consist of zero below the large predetermined vehicle speed 
at the time of climb start of a car. Prom the driving force PT2 (=PT1+dP) of a car being set up so 
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that it may become the acceleration of extent Since it is slightly retreated below with 
predetermined acceleration in the direction of driving down slope before treading in of an 
accelerator pedal 122 on the occasion of ramp start of a car by below the predetermined vehicle 
speed or the direction of driving down slope, while ** is controlled for the bottom of the shearing 
of a car, an operator can know a road grade correctly. For this reason, an operator can break in 
now according to ramp inclination on the occasion of start of a car. Namely, retreat force FR of 
the conventional car which is the difference of the energization force of the car retreat direction 
and fixed creep force, such as friction, based on gravity Although there is a property which 
becomes so large that the order acceleration Gxstp becomes large at the time of a road surface 
tilt angle, i.e., a stop,, as shown in drawing 31 It is the temporary amendment driving force dFK as 
mentioned above. From becoming so large that the order acceleration Gxstp becoming large at 
the time of a stop being determined from the relation shown in drawing 26 , and being given to 
the car driving force of the advance direction actual retreat force FR* which is the difference of 
the energization force of the car retreat direction based on the above-mentioned gravity, and 
the target driving force FT2 (it becomes the temporary amendment driving force dFK in a car 
halt) Retreat force FR of the above-mentioned conventional car it is made small — having — 
and abbreviation — it is supposed that it is fixed, although [ for example, ] the conventional 
retreat force was FRa, FRb, and FRc in Ga to which the order acceleration Gxstp becomes large 
one by one at the time of a stop, Gb, and Gc — receiving — this example — temporary 
amendment driving force dFK a part — only — it considers as small FRa', FRb\ and FRc' — 
having — **♦* — these FRa', FRb', and FRc — ' mutual — abbreviation — it considers as the 
equivalent value. 

[0129] Moreover, climb start is faced when performing drive control of the car which gives 
driving force to the driving wheel of a car corresponding to the order acceleration Gxstp at the 
time of the stop showing a road grade according to this example. T1 whose non-operating 
duration of a brake pedal 124 is about 1 second during a stop of a car by the brake non- 
operating continuation judging means 364 predetermined When judged with it being longer than 
time amount Since grant of the driving force dF corresponding to a road grade is stopped, since 
** is permitted, in the condition that there is no advance intention of an operator, the bottom of 
the shearing of a car can tell an operator about extent of a road grade. 

[0130] Moreover, when performing drive control of the car which gives driving force to a driving 
wheel corresponding to the order acceleration Gxstp at the time of the stop which expresses a 
road grade at the time of climb start of a car according to the amendment driving force grant 
means 356 of this example Driving force is raised promptly [ when carrying out activation 
initiation of the grant of the driving force dF corresponding to a road grade ]. Since it decreases 
driving force gently at the time of the termination of grant of the driving force dF corresponding 
to a road grade, or termination, when starting activation of grant of driving force dF, while control 
of ** is performed promptly, the bottom of the shearing in the time of climb way start At the 
time of the termination of grant of driving force dF, or termination, grant of driving force is 
stopped without sense of incongruity. 

[0131] Moreover, according to this example, it sets to the four-wheel drive car which enabled 
the drive of either front wheels 66 and 68 or the rear wheels 80 and 82 at the 1st prime mover 
14, for example, an engine, and MG16, and enabled the drive of another side by the 2nd prime 
mover 70, for example, MG. The control unit of the four-wheel drive car is actuation extent of an 
operator's output actuation means, for example, accelerator opening thetaA. The target driving 
force FT1 is called for based on the vehicle speed V (target output decision means 348), The 
driving force FT2 which should be outputted from a front-wheel and rear wheel side based on 
the target driving force FT1 By that by which the driving force of front wheels 66 and 68 and 
rear wheels 80 and 82 is controlled to become the value amended based on the order 
acceleration Gxstp at the time of the stop which expresses a road grade at the time of car start 
(the amendment driving force generating means 355. amendment driving force grant means 356) 
At the time of climb start transit, it considers as driving force allocation of a ring before and 
after suiting the inclination at the same time the target driving force suitable for a demand of an 
operator is attained. 
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[0132] Moreover, according to this example, it sets to drive control of the car which performs, 
the control, i.e., the climb assistant control, which gives driving force to the driving wheel of a 
car corresponding to the order acceleration Gxstp at the time of the stop showing said road 
surface road grade. It is within the limits of a predetermined road grade, G1 [ i.e., ], by the 
temporary amendment driving force decision means 354. Or G2 From the driving force of a car 
being set up corresponding to a road grade so that the retreat vehicle speed may become within 
the limits below the predetermined vehicle speed Since it is no longer increased more than it by 
the driving force of the car set up so that the retreat vehicle speed may become below the 
predetermined vehicle speed when a road grade exceeds a predetermined road grade, an 
operator can know a road grade much more correctly. 

[0133] According to this example, moreover, with said temporary amendment driving force 
decision means 354. the amendment driving force generating means 355, and the amendment 
driving force grant means 356 Corresponding to the order acceleration Gxstp, it faces giving 
driving force to the driving wheel of a car at the time of the stop showing a road surface road 
grade. When the driving force FT2 (=FT1+dF) of a car is set up so that the acceleration of the 
direction of driving down slope may become below predetermined acceleration so that it may 
consist of zero below the large predetermined vehicle spe.ed at the time of climb start of a car, 
the vehicle speed, i.e., the retreat vehicle speed, of the direction of driving down slope, or Since 
the predetermined vehicle speed is made into the vehicle speed of several km, 1 [ for example, ], 
thru/ or 3 km/h, the bottom of the shearing of a climb way is controlled by the value with 
suitable **. 

[0134] (Moreover, the demand driving force FT1, i.e., accelerator opening thetaA corresponding 
to the demand driving force FT1, which said operator demands with the amendment termination 
judging means 360 according to this example When judged with having become thetaA2 or more 
predetermined values which are not zero) From it being that by which grant of the driving force 
dF corresponding to a road grade is stopped Demand driving force FT1, i.e., accelerator opening 
thetaA corresponding to the demand driving force FT1, When it is within the limits from the zero 
to the predetermined value thetaA2, the driving force which becomes large corresponding to a 
road grade becoming large is given, and retreat (slipping down) of a car is prevented suitably. 
[0135] As mentioned above, although the example of this invention was explained to the detail 
based on the drawing, this invention is applied also in other modes. 

[0136] For example, although the car of the above-mentioned example was a ring drive (four- 
flower drive) format before and after the main driving gear 10 equipped with an engine 14 and 
MG16 drives front wheels 66 and 68 and the subdriving gear 12 equipped with RMG70 drives rear 
wheels 80 and 82, you may be a front-wheel drive car and a rear-drive car, and the prime mover 
may consist of at least one, such as an engine, a motor, and a hydraulic motor. It is the 
temporary amendment driving force dFK to the driving force of the car corresponding to the 
target driving force FT1 in short. That what is necessary is just the car equipped with the 
function which can be given (addition), if a prime mover is an engine, closing motion control of 
the throttle valve should just be carried out by the actuator. It is the amendment driving force 
dFK easily by the current control to the electrical machinery motor which will drive the motor or 
hydraulic motor if a prime mover is a motor or a hydraulic motor. It may be given. 
[0137] Moreover, in the above-mentioned example, although two or more kinds of examples of 
control were explained, those examples of control are mutually combined suitably in a 
predetermined car, and may be carried out. 

[0138] Moreover, in the above-mentioned example, the amendment driving force dFfor climb 
start is beforehand called for by the amendment driving force generating means 355. Although 
the amendment driving force dF was added to the target driving force FT1 by the amendment 
driving force grant means 356 in order to give the amendment driving force dF to the driving 
force of the car corresponding to the target driving force FT1 The correction factor for climb 
start (it is size from 1) is called for beforehand, and it is the target driving force F1. In order to 
give the correction factor to the driving force of a corresponding car, the correction factor is the 
target driving force F1. Multiplication may be made to be carried out. and even if climb start is 
any of advance and retreat, it is applied. 
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[0139] Moreover, although the above-mentioned amendment driving force dF was made to 
output from the rear wheels 80 and 82 driven by RMG70 in the prime-mover driving force control 
means 366 of the above-mentioned example May make it output from the front wheels 66 and 68 
driven to an engine 14 or MG16, and when it is in a four-flower drive condition You may make it 
output from the front wheels 66 and 68 driven to the rear wheels 80 and 82 and the engine 14, 
or MG16 driven by RMG70 so that the driving force allocation ratio at that time may not be 
changed. 

[0140] Moreover, in the above-mentioned example, although the road surface inclination 
detection means 352 had detected road surface inclination (road surface inclination) by 
memorizing the order acceleration Gxstp at the time of the stop which is the output signal of G 
[ order ] sensor under a car halt and brakes operation, it may detect road surface inclination 
with an inclinometer etc. 

[0141] Moreover, although the car of the above-mentioned example equipped the power transfer 
path with the nonstep variable speed gear 20, it may an epicyclic gear type or always be 
equipped with the owner stage change gear of an engagement mold parallel dual drum 
arrangement. 

[0142] Moreover, although driving force control of the car shown in drawing 29 and drawing 30 
with the hybrid control unit 104 was performed in the above-mentioned example, even if it 
performs with other control units, it does not interfere. 

[0143] As mentioned above, although the example of this invention was explained to the detail 
based on the drawing, this is 1 operation gestalt to the last, and this invention can be carried out 
in the mode which added various modification and amelioration based on this contractor's 
knowledge. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a main point Fig. explaining the configuration of the transmission of the four- 
flower drive car equipped with the control unit of one example of this invention. 
[Drawing 2] It is drawing explaining the important section of the oil pressure control circuit which 
controls the epicyclic gear drive of drawing 1 . 

[Drawing 3] It is drawing explaining the control unit formed in the four-flower drive car of drawing 
1. 

[Drawing 4] It is drawing showing the rate curve of the best fuel consumption which is the target 
of the operating point of the engine controlled by the engine control system of drawing 3 . 
[Drawing 5] It is the graph showing the control mode chosen by the hybrid control unit of 
drawing 3 . 

[Drawing 61 It is a collinear Fig. explaining actuation of the epicyclic gear drive in the ETC mode 
controlled by the hybrid control unit of drawing 3 . 

[Drawing 7] It is a functional block diagram explaining the important section of control functions, 
such as a hybrid control device of drawing 3 . 

[Drawing 81 It is drawing showing two or more kinds of output-torque fields memorized in the 
output-torque field storage means of drawing 7 . 

[Drawing 91 It is a flow chart explaining the important section of control actuation, such as a 
hybrid control device of drawing 3 , and is drawing showing an output-torque field change-over 
and a rear wheel change-over control routine. 

[Drawing 10] It is a flow chart explaining the important section of control actuation, such as a 
hybrid control device of drawing 3 . and is drawing showing a fourHlower drive termination 
control routine. 

[Drawing 1 11 It is a functional block diagram explaining the important section of control 
functions, such as a hybrid control device of drawing 3 . 

[Drawing 121 It is a flow chart explaining the important section of control actuation, such as a 
hybrid control device of drawing 3 , and is drawing showing an output-torque field change-over 
and a rear wheel change-over control routine. 

[Drawing 131 In the 2nd prime-mover actuation control means of drawing 1 1 , it is drawing 
showing the relation beforehand memorized for computing operator demand torque. 
[Drawing 141 It is a timing diagram explaining control actuation of drawing 12 . 
[Drawing 151 It is a functional block diagram explaining the important section of control 
functions, such as a hybrid control device of drawing 3 . 

[Drawing 161 It is drawing showing the output-torque field which makes a parameter temperature 

of MG of drawing 1 or drawing 3 , or RMG. 

[Drawing 171 The acceptance limiting value WIN and carrying-out limiting value WOUT in 
accumulation-of-electricity equipment of drawing 3 It is drawing showing the temperature 
characteristic. 

[Drawing 18] It is a flow chart explaining the important section of control actuation, such as a 
hybrid control device of drawing 3 . 

[Drawing 191 It is drawing showing the engine command torque calculation routine of SD2 of 
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drawing 1 1 . 

[Drawing 20] It is drawing showing the RMG output-torque preliminary decision routine of SD3 of 
drawing 1 1 . 

[Drawing 21] It is drawing showing MG output-torque decision routine of SD4 of drawing 1 1 . 
[Drawing 22] It is drawing showing the RMG output-torque re-calculation routine of SD8 of 
drawing 1 1 . 

[Drawing 23] It is drawing showing other examples of the flow chart of drawing 9 . 
[Drawing 24] It is a functional block diagram explaining other important sections of control 
functions, such as a hybrid control device of drawing 3 . 

[Drawing 25] It is drawing showing the relation which is used in order for the target output 
decision means of drawing 24 to determine target driving force, and which was memorized 
beforehand. 

[Drawing 26] It is drawing showing the relation which is used in order for the temporary 
amendment driving force decision means of drawing 24 to determine temporary amendment 
driving force, and which was memorized beforehand, 

[Drawing 27] It is drawing showing the relation which is used in order to generate amendment 
driving force with the amendment driving force generating means of drawing 24 , and which was 
memorized beforehand. 

[Drawing 28] It is drawing showing the relation which is used in order to determine the decision- 
criterion value for judging an amendment initiation failure in the amendment initiation improper 
judgment means of drawing 24 , and which was memorized beforehand. 

[Drawing 29] It is a flow chart explaining the important section of control actuation of the hybrid 

control device of drawing 24 , and the driving force control routine is shown. 

[Drawing 30] It is a flow chart explaining the important section of control actuation of the hybrid 

control device of drawing 24 , and the climb start amendment driving force calculation routine is 

shown. 

[Drawing 31] The bottom of the shearing of control actuation of the hybrid control unit of 

drawing 24 is drawing explaining 

[Description of Notations] 

14: Engine (the 1st prime mover) 

66 68: Front wheel 

70: Rear motor generator (the 2nd prime mover) 

80 82: Rear wheel 

348: Target output decision means 

350: Ramp start assistant control means 

352: Inclination detection means 

354: Temporary amendment driving force decision means 
355: Amendment driving force generating means 
356: Amendment driving force grant means 
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s^BM-^n^^o\zis.r3X^^^, fs.is, ^mmmx 
faiiee, 6 8ro)r6ft^agM-rsi*j»e«s*«««ss 

[0 0 2 4] triBI>JI%»)^B 1 2^, ^2UWimttx.fy 

■^muwimL\^xmmt^')'^=t—^'^3u^v—5' {^i 

T, RMGtV^^) 7 0^1iA, ^(ORMG 7 OA''?)ttJ 
;'3^Enfch;Pi7ti, Mi*gS7 2. M«)**gfi7 4, 
i3i:tXlitO*tt7 6, 7 8&^bTlM<0»tt8 0. 
8 2'seB$n?)J;5f3/^oTli?)o 



[0 0 2 5] 0 2 m(IB±K»igg 1 0 (7)ilft#*g 

a 1 8 i&a^ cofpi!)^- H \zm o m^^fcfeco^iEESijis? 

R, N, D. BCD§P>v{4B'\jtf^$tl-5v-7 M/A' 
-9 0(r1ittWt'aiS$nfc:-7-7;l/^9 2tt. h 

9 3 h i/A*- 9 0 (Dmmz^^^ 

UT, DW'>v. BVyi>, RV'>iy\Z^\/^X%li>y 
v^C icD^^^ffiSi^ffif 5^1 9 4^x0*1.;^ 

V. B l/>>'(rcfeViTi75<>'5^C 2<D#-a-)E€:i^ffiT-5 

iiffi^9 6-^7C)£€:^*&-r^« ±tBS 2 9 5 > ^ 

3iiffi#9 6H. A-i-;/'; F$iJ»SBi 0 4trj;-pT 

IKKSn-SUX-W W h'#9 7*^e.(Dtfi:'3m^fCiJe-:3 
T^2 i7 7-y^C 2*5j;tK::^l/-^B 1 (D^^^IE^^Jffll 
b, ^ 11^11^9 4 A-f yu -y KSJaSBl 0 4 1C 

9 81)^^(D^1im^\zm.'oX^i "yv^c i(r>%-^& 
[0 0 2 6] @3ti. *SIJS««J(Dm^$Si^i!i*Ml3^lJ 

nmm. i o o , ^ii^jasB 102, a-i" -/u hm^ 
ga 1 0 4 , #«*ijpsB 10 6, y i/-^sijffli»B 1 

0 8tt, CPU, RAM, ROM, Affi^'j-f >^-7x 
-;^<&«AfcR)ffflV-f i7D3>ea.-^T*oT, CP 
U R A M « -BttB ttiltg f ijffl b t3 O ^a?) R O M (r fB 

tt$nfcyD^:/^AtrfifoTA:'7it^sr58iab, a^cD 

[0 0 2 7] x>>?>$iJ^9SBl 0 Oli. X>>?>1 4 

(ox>v»>wffli^*fT-r?)o mm^mmmmo 

tzmzmmx^u^^mm'^^if^umv, ^.-xnnuno 
itmzm7TiLti.\^^^^i-^^^umv. \^yi>y3>m 

mXitX U y rf'Pom^ 6 6,6 8 A^M^t^^) y f-t 
■5<J;ptx>v>i 4(Dffl:^€:-B?fWtreT$i±i);fe«?) 

[0 0 2 8] ±mmmmmmmi 0 2 a, rztx\,i, m 
m^mm 2 0 (dgwj^jv h 4 4 (Dm:h^^!ii^w*^-z>+^f3i 
mtf3.^i:oiz^i!f)m^^nrzmm^^, si^w^jiit 

r*5J;t>'eSh;l';^-r/i:t>*.x>i>>l 4*5<tZ>'MGl 

6<Diiit}h)Vi'izm-:3'^^x, ^)i'bmi]a?:ms.-r^m 

ffi#*S!lffllb, e»'<;i'H4 4cD®;^$:fiji/^ffld:T-5 
ttt,lz, x>v>i 4*sft/jN^»^ffi^^iniSjifl 
^[i?tioTf^»|-r-g)ct3tr^a6IB»$nfcH«*^?,, H 

0tbT«;S$n-5;^n-;/ h;W#Mffi0TH^Viti7i'-b 
;U'^3^;i'*ifPSACCtrat:?tiTggl^jSH:rni 
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5 2 0 <Dmmit r ^mmr^, 

[0 0 2 9] *^c. ±8BX>v>$iJ^^®l 0 0*3j;t>' 
2 l-?=jKS*Jf«Wffi5r©lffl-r^ii:t>t'«S^^^2 0(75 

4*^'E>(Djg^ici£:;i;T. ±tBx>>'> i 4(Dai:'j h^i-i' 

TE *fc«lHiei!cNE<&aS-r-5^feH±tB7.n>;/ 

[0 0 3 0] ±teA-f yj H^jiaige i o 4 nm 

sn^^««sit^»jia?f -soA--^ 1 1 4&MSi-r-5 
;!tJ6coMG©js?ssi 1 6t, mn&mi 1 2*ie.RM 

G7 0f:«tl^Sn-5ffi«j^Sit^tni^-<ORMG7 Oi}^i 

wmmmi 1 2'v./±j:;'j$ti-5^««fiit^*j®-r-5'i'>/t 
-5- 1 1 8 ^fsi'MT^rziixDRMGmmmm. 1 2 0 

CO . *jSv, wn&mi 1 2rogffi;*soc{r»o'i.i 

T, rzL^itm5iz^-tmik(Dm^=i:-\^(Dvt>*^i^^ 
•fm^ir:>(Dm9i^fT^iLt'biz, xuy hjvmme. 

ZfX^—^^^JX'l 2 4©^fpftBF \Z^'^\^^X. MGl 

6 V R M G 7 0 tr i^^^S;^t h ;p i7 (c J; 19 ftiJRj:^ 
4 WlHieStn: lCJ:0M»:'3*?«Sfe$-B--5x>>;> 
[0 0 3 1 ] i^y- h W\*-9 0;5iB l/>v^littDl/> 

->^C l75i^^^$-(i-e,ns.0^2 57 5-y5"C 2*5<tOC:/ 
l^«^*tc:^«i^tl-5);ii:(rJ;0. *e>MG16 

{3i3V»T, 1 2<^»«*SOC;*t^86^3t$ 

2r$e)triJ^Si:-r^^cd6(c:x>>'>l 4 $:$6»j$-t*--2>J» 

A?)nT. ■?-tlSTro^fTi&MI«fb:ia:*se>MG 1 e^lri 
URMG 7 0*tl[|lj$n. ^(DMG 1 e^tiHRMG 7 
0HJ;0S«^B1 1 2;)53te«$n-5, 
[0 0 3 2] tti^W+Al^SfT^fctiSifti^^fr 

2^^->'^C 2;)«^(r^^$i+iitlS.i:i:/l/-4^B l;)^ 
^*5[^n^Cli:(:J:0jSS#*igSl 2>ifi-V^mzmm. 

*e)X>>;>i 4m;osAc«^-<ox>v;> 
1 4*3j:z>'MGi ^xzi^yinmimm^ntzy). igirWi 

*e,X>>?>l 4»cJ:i3»il7!»^ffiB()gftlStl^R#{cMG 



^-KTti, •y->=^-\'2 4©i5ite»fin^x>v?>iiite» 

NE (rpm ) <!:4^^'Ji'aB«2 8<^|5|«EScT;a:to^MG 
1 6©0^^NMG (rpm ) t U >y^i'3 2<7)iHl^gcin 
*.ai©^)i«S2 0(DA:'3tt2 e^meiSgNIN (rpm ) 
tti|^i;filT*-5A^e>, — *7c¥®F«9{Ci5liT3*©lHl 

■\'iHifeifc$SR< ii^xs^^'i'^^mmct.'^mkM 

^mU\Z7h^t\^^<r>izt£.^, fs.ii. m^\zii\^x. ± 
K-y->^^-\'lHllEicMS<h + ^ U-Vdie^ttCiicDraRiH 
i(r*tJ«;L.> U>i?'^-\rlH]fe^Rt4^-\'U-\'lH]eSicttC 
i©PBlRg«i?':r;Hfx:t>^aiSl»*^fil 8©^-\'Jt 

[0 0 3 3] *;^c, fc<hAtS%)lJn3i*fTT'«. ETC 

^-H-r;^*^*, h;ui7ii<g^- ^2i7^ 

<y5=-C 2;<>i«^$-li-enS.omi i/^-y^C liSj^tK^ 
U-+B MfimzmWL^ntzm^-nUGX 6 0f|«ft 
((Hl^ft) ■r;^j:t)*.-?-<OMG 1 6 (DKti (MG 1 6 5r[il 

0, x>v>i 4;5tm^«iH]e©:{ciMHt$nfc«ffiT* 

4f3j;-3T*(ag*Dj;lXMG 1 6 *iig»j$n.?.«^tC«> 
X>v>14©h;i/i7;<>n/pfg/iiAtfp = 0. 5t 

■rst 2fS{ci««i$*iT«Es^ii^2 o-vfes^n-So 

Ti^C^DS. MG 1 6<D|HieiScNMG*S06©A.^ (^(ZJi] 
ft7)SiiJin$-B-e.tXT-?-<7)|lieiScNMG*^*-^(75iEffllOBA'^ 

^{i:$ii-e>n^^tt3it);ioT«P5^a^2 o(Dx-h 

[0 0 3 4] v-7hU-/\*-9 0;)«N^>v^l.HiP U-> 
^Actt2 7iJS^$tX> mii'^-y^Cl, ^2^77-75^ 

C2. *<tt;::/U'-+B i*J*{r»«i$n. iSSft*^ 

mi s\zii\^xmtiB.mm^i)mwL^ri^. z.(D^mz 

4ol/iT. #«gai 1 2(D#ttfflSOC;5i^J6^^^tl 

tt, 3fe« • X>>;>i&«j^-K<!:$n, :/'U-^^B IAS 

^^i'^itltz'^mrQ. MG 1 6 tw<i;t)X>v> 1 4;<)i 

jsas-a-e-ti^o ->7 h u-a*-9 o;)tRu>>'-^^f^$ 
H7j^s«?$n. mii'7<y5^ci*««s^$-B-e,ti*ti 

ttcm2 i7 5-y5^C 2i5cktX::^U— =^B 
tl^CitCiO. *bMG 1 6 HJ;0<i^7)i^jt^fT$ 

5^0 l75««^Sli-e)tljaom2i7 5 y5=-C2;0t»«3n 
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mti h)Vi7\zx>i^> 1 4(Dm:tj h)Vi7i)m^^n^o 

[0 0 3 5] *fc> HdlBA-r y FftiJWSS 1 0 4 

n. Hfi$ii6 6. 6 8(Dmm^\zu-:)rzW-M(DWMm^^-^ 
\t.M.mMmz:ii\^^x. ^m(Dmm:h^-mmzM!st>^rc 

tb\Z. mi^(DmWliJ^^it\Z'^-DXRMG 7 0 S:f^»$ 
RMG7 0lc:J;D^*fe8 0. 8 2* 

mwi-r^tmrniz. tct^imMmm2 0(D^m)tr 

[0 0 3 6] mnum^m i o e >f^>u- 

TfSftsocD ^Tm^rcm-^\zit. MGie^i^iiR 
MG7 0{rJ:Of6«$nfe«ax^jW:^iT««^lSi 1 

1 e^t^HRMG? o^^'b(Dn%x^jv=^'(:'^m-r^z 
L?:m±r^o ±mm^\zi^LT. mnm^i i 

xmmmmntmihMmmmm fDmomm^^ 

cD«;'3^i5.^tf Pb C=»««;'3PMG+tB»«;'3PI!MG 
[0 0 3 7] :/^-^$i)ffllSBl 0 8H. ;fei:x.tfTR 

i^^mibrzo^^^itm^iij^Mtb^raibiz. mn-^^i^- 

^»Jffll|5I?S*^L.T#*^6 6, 6 8, 8 0, 8 2\zm 

ii<inrz^^—)i'-:fu—=^6 en. 6 8WB, sowb. s 

2WB*WJffll-rs» TR C3iim-ett#»$&trK: 

jiS) ;^c<i:^«:&Wf6*»*jiVFR, feW*fe»«»iiV 
FL, *»*i»ti*jiVRR, £^^*^»aVRL. «t«* 
J* C= (VFR+VFL) /2] , ^^*a [= (VRR+V 
RL) /2] , i3j;Z>**^^»ji (VFR. VFL VRR, VRL 

•DXUy-fmRS C= (AV/VF ) XI 00%] 

i^m^^nrzsmx'jyfmRsifH\zx^.i:o\z7.uy 

h)l7i7^3.X—-$> 2 1. Tjx'f— ;i':/W-+6 6WB- 6 
8WB;ii*SrfflliTWiSi6 6> 6 8<DmWltt^i&T^it 

•5. ABsmmv\t. mwsmi^miz:^^^x. 



\Z Jj^-f-jl/yi^-^^e 6WB, 6 8WB, 8 OWE, 8 2WB 
?rffll^TfI$fe6 6, 6 8. ^^8 0, 8 2 CD$]|(i:f7 «r«t 

*^e.cD|6^, h-fe>-y-A^6C03-l/- h. 2tt 

G-t>tt-;i^e©Htr^ijP)iS:j3j;tX£;& iw mmmtta 

7<£rai*Jf Si^tC, /fi'f-Jl'T/^-^e 6WB, 6 8W 

B. 8 0WB, 8 2nm^-fnt\ a^i^xuy hjvji^ 

[0 0 3 8] 0 7 H. ±tSA-f yj KfflfflSe 1 0 4 

a7lr:feV>T, tB:'jh;Ui7««iBl!g:^g!l 3 0tt, 
fci:;l«A'f ■:^'J y h*»JffllSSl 0 4 ©RAMl^JlC^tj- 
^nfcfecD-f feO , RMG7 OOth:'} hJl/i7S:©M-r;5 

Ttt0 8 tr*$n-5<i:'5lr. RMG7 OWlHlfeagNRM 
G ^^-riHiej^SW 132tRMG70 (^{ii:'? hAi^ T 
RMG S^rtt;:'? hJUi^tt 1 3 4 tWH^^CTtlS^l^tC^^ 

$nfc«isasoffii^T^oT, Ai i^frio^^n^ 

A2 mzj:D^^ti^m±hJv^my)iA\ m^<o^^n 
mizm^m2iii:fih)Vi^mm-rfs.t>*>A2 m(Dp^m(om 

RMG7 o<D«:^^t& (5^^^(Dj^ou.mmm^m 
sr^-rfcoTfeo, ±mm2mijh)ii^mmitfzt?i\t 

3 0^J-«^©J;5;a:ft^r^^t&S:«-rt>cDT*^. 

[0 0 3 9] mmm^^mpi^^&t i 3 e n i/ 

^©13 8^, *W^»tgi*aVFR, £ir^*$l«3V 

PL, ^m^^m^mvn. Mm^m^mvmz&'^\^^ 
xmn>mz^mm^X'$>^m^6 6, e 8 <dx >j <;/ 
5i^^&W5£t- u y •fnm^m 1 4 0 lifeftij 

2 i, 0 'hx^^^:! tmizmr^^^xm 

i?-t)ims.mtmd d/d ftut)^7^t)v^-y)\'i 
(Disim%w^¥m-t^mmmm\'&^wt 1 4 6 7^7 

*««-r*ie^^t^'ff*iJ^#g: 1 4 8 t. 7i7 

^n'^-r^mm^frn-&^Wi 1 5 0 t^&iiA. » 
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[0 0 4 01 mtih)ii7mi&mn^mi 5 2{t. mm(r> 

^. ■rnt*^^.. 3 6 * 

[0 0 4 11 ^2 mmmwmvm^^ 1 5 4 ±tstii 
tjhji'i^m^miR^mi 5 2izj:'omm(om^>{Kmiz&. 

MG7 OSrf^ftS-B-So ® 2 il!(ittlf^»Wffll¥'® 1 5 4 

m^Si)tlzMmLrz:kt^0m»jti^SiitX'^^8 0 . 
8 2f)^iE>mmt}'S:ft^-^it^J:^iz. MVi^tittliif} h 

^tirztii:f] hji^i7mm-^i9]-tim^^^\z. ^fl-rntf 
■5{:RMG7o<&f^»»$-a-sroT$.s. f^2mmmi^V} 

*Jffll^S154H. *i^%jt. *$feX'J>7>^. 7>y7. 
«<&iS<»-5^c*(c, a};^; h^l'i'^^aS?^©! 5 211 

J; r)miRtitiftm i ai:^ h^i^i'Misfcst^iiTRMG 7 

o^ifW]^^. mm^fr. soasfp. i^a?^SfT. j^i* 
MfT(n\,^-rnt^(Dmwi^mx'$>^>s-^iz\t. 4^mwiyj} 
m=^A<m^rzi^{z. th:tib)v^m^mu^^i 5 2{z 
j^'om¥i^tiftm2m:h hJn/mmizm-^^-^xRUG 7 

[0 0 4 2] ^fz. ±mm2mmmi^mmm^!^ 1 5 4 
mmm^^mmm^^mi 3 6izj;:<o. mm<D^m^ 

Jh-rS/ifelC. ^J&^^$tlfciinfl#(t1^trRMG 7 0 

[0 0 4 3] -^tz. ±.w^2mmm.v^mMm^w. 1 5 4 

ffi;/3 h^l'i'^igcSJ?^®:! 5 2.(cJ;i9S*?$nfcffi 
iai;'3h;ui'«i^(cf^AT^2m:fj V}V^W$.ifimK^ 



nfe^^n. ai;'? h;^i'«i«*^-5■n*-c(^)t)(D(og;^^ 
•^ntz^'t^n.t^^'m2^-hV)\^^m.mz^xx^\^ 
tiV)Vf7^w^mi^f\tz^%\z\m.\^x. li-^AMiR 

MG7 0«ai:^ hJl^i^^iSTS-tt, ^^8 0. 8 2(Dffi 
[0 0 4 4] A B S ©JfflW^^g! 1 5 8 tt. tUtB^U- 

iiiB*^ji-t>-y-7i^e.<D{i^^fijffl bT*isg(DSijB/^f^ 
^^mp^tti^^o\z^^^(DUW)fj^um-t^Mm(D 

6 0(i, HaiB:/U'-+*Ji»gSl 0 8{wJ;-5VSC$fJ^ 
CDllfT'f', ■rJit*5^*P©JglHl4'»C*3l'»TX5'7U>^y 

ii&<Dmw)t}m^^{tmiik(ommt3^mmi.x7>^-x'r 
7^^^i,i:t-n77-7^iit)j±^i>mm<Dmn'^x$>^f}^ 
m^^n^-r^o *^jS-fe>+)-ii^*ij^^ai 6 4tt. 

^immmmm±Ln^WLm^mtr£-:>tz^^^A^^m 
STs. )ieft-fe>-y-MS*ij«#gi!i 6 6n, vscfttm 

^#©16 8«. VSC©J«IHfflti.S3-l/- h<£i^ai 

[ 0 0 4 5 ] ^ 2 M»ttlfPilif&JW#® 1 5 4 tt, 
■t>-y-SS*iJ^^g:i 6 4(Ccfcf9*$g^-fc>it«S^:'>i 
*IJ^ infest. ABS©i®*lJS#®l 5 StCi^ABS 

mmcDi^mm^m^^'^ity scmmnfE^m i e o no; 

^vsc©jfflicof^i)jfij^ii#{r«. rzii^4mmm(Di¥m 

^f¥f}^l^iLbxmnLX^^^iRmx$)oX'hRMG 7 0 

(Di^m^i^±^ii:^o ^fz. m2mmmi¥mum^&i 
5 4 tt. ts^m^mmmmm i e 2 Jij;c.Ti£fflibiiiT* 

^tm^^tifzm'^i.zii. RUG 7 0 ^m^mzi^m^ 
itx4^mm^mt^^. $?.{r, ±tBm 2 mKj^f^ifj 

mm^^ 1 5 4 fi. >lfSa*iJ^^® 1 6 6 ct 

-h-t>-t»-ssfij^^©i 6 snj^D H-u— h-fe>-y- 

WSS7ii*iJ^$nfc«^«. ;t<i:A7>y-7.x7fiJ^ 
4 2{;:J;0 7>^^-7.x77!)S!|iiJ^$n/::iLTt) 
RMG7 O^f^BiS-ar-r. 4t6iai(i&WS6L;S:ti, 
[0 0 4 6] 09*5j;XXEl Oti. A-ryj K$ijag 
Ml 0 4;S:f(D$iIiaif^ll)C0SgBi&SiBq-r'&7D-^-v.- 
hTa&-pT. 09tt4$gS»)$:ff ■PRMG 7 OCOffi;/? h 
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[0 0 4 7] m9(Dm:)jb)v:7mm^^m^^xfmSi^m 

SAl<D^J»r*i#^$n^«^«, SA 1 6tc::feViT4 

h)Vi;mmmn^^ i s 2 ti^ficf ^ s a 1 7 \ztoi^ 

T> RMG7 Ocom^I h;l/^'ffi^<i:LT«;^h;l'i7ffi;^|5 

Ai m\z^K)m-^tircfRithi]h)Vi7mmmiR.^n 
f^sAi sirfei'-T. 4i^mm^^n-t^rz$b\zRu 

So 

[0 0 4 8] mmsAi(Dnmf}^^^^n^m^\t. m 
ti-^nmmm^^& 1 3 s jcm-rs s a 2 i-iiViT. 

g. xuyhjimme, Mmvui^izm-ji'^xnm^n 

•So ;i(DSA2C0*iJ»f;^t#^$nS«^«, SA16J!i^ 
TTi^^fT S nx 4 $&K»> ^ Hff -r -5 fc J6 R M G 7 0 AS 

L. ±tBSA2(7)flJ»f/0i5^$nSJi^H, Wffi*»:^ 
'J^yT'^IJ^^Sl 4 0IC>fcHS-r^SA3(c43t.^T. X> 
v;>l 4t::J;f9Ki!i^ns±ffift^Tfe-5BiI$»i6 6, 6 

8 (Dx u •:ff}m±vrci!}-^m-'Amm^n^ . z(dsa 

3c7)|lJ»f7)5#^$n^«^«, SA 1 4(:4oI/^T. tflfi 
6 6. 6 8 <DX U :/**5R(T^fa j; O fc:;;;^!.^?^^^*^^? 

■5„ CKDS A 1 4(7)*lJWr7!)5#^^nS«^H. SA 1 6 
«T!45||ff $tlT4^ffiill*^ff-rS;tii6iCRMG 7 0 

f)^mitii^h)ii'mm\Niz:ii\,^xi¥W]^'&^ti^f)K s 

A 1 4(DJ|MJ»f*«S^$nS«^«. S A 1 9tc:;feViT4 

WD^g;^;'^>^*^'J-fe>;/ hSn, SA2 0{:*dI»TS 
fiEWRMG 7 O0mm.^'tf3it)t>m8<D=.'A7im&i^liZ 

»-&«SA2 2lC43ViT, RMG7 OOai:^ h;i'i7 2r»8 
>«? {iM^J> S -Br-S i^fe tc^ 1 ffi :'J h -'I'i^ iSltA^ e,^ 2 tU:^ 
h)Vi7miiL^irfs.t?*>Al m^i^Al Wi^W^\zm\L^ 
■e-en-So *ll)!ig«»lTti, ±JBSA 2 0 7!rSSA2 2fc 

[0 0 4 9] SASro^iJUrA^g^Sn-SW^tt, *(il57 
>^'7>xrW^^©l 4 2(C*^jSf SSA4('*5l'^T, 

<^SA4(7)!|MJ»f?&i#5£Sn-&«^tt, SA15H43l^ 



S, ^OSA 1 5©*IJ»f!0i#^Stl*iS^Htt(tSSA 1 

6JiLT*^'||fT$n. 4$|ffi|ljS-||fT-r-5fc:a6tCRMG 7 

/i^L, SA 1 5<DW»r:<»5§^snS«^tt- ±IBSA1 

9RT*«*fTsn, A^m.Wi^mnr^rzit\zRMG7 

0i)^^2^ts h)\'^mi$.n\zio\^^XWWi^^^n^. 
[0 0 5 0] SA4cOW»f:»SS^SnS«^H. WIBiSg 
I5]^fT#lJ€#^l 4 4f:MJ$;-r-5SA5lrfcViT. 

^JW^nSo ^(DRIr^Mtt4fgiffi|l)^'^^M<i:-rse(DI|fe 
^ISr*lJt|fft-S/!:a!:)(Z)fflT*-2.« ±tB S A 5 (DfiJ»f*^SS 

sn-5«^ii, WfBjnjSSfefpMS^© 1 4 6 ic*f*s-rs 

SA6lr*5ViT. 7i7-fe;ni:^KIli:^-ri^?3-fc,XD>y h 

AS*iJ8ff$tl2.o ^:cDR»fSfflt>4t|]K»;€:ie:^Si:-rSS© 

SA6<D*iJilr;!»^g^^tl5«^fi, *((tBiSift?^*fTW« 
#©1 4 8tZ*fJ&-rSSA7(C*5V'>T. XP-y 

fit)4iifeiiK«is^js<!:-rss©xn>y hjmme^nwi 

■t^fzitxDmx&^o :i(DSA7 (Dmm^^^^-^n^^ 

mltBMji^ff fiJ^^® 1 5 0 \ztm-t^ S A 8 t3 

So 

[0 0 5 1] _h|BSA5 7!f3iSA8(DW»f<DV^-rn:^^*i 

#5t$n^«^«. saiasAi 9^T;!>^*fT3ns;it 

trio, 4^|gtlj*^fT-rSfcJ6{CRMG 7 0 75^^2 ai 

:^h;i'i7^^rttci3v^T<^i!i$-B-e.n-5o u^^b. sa 

17!rSSA8<D*lJ»f;^»t|.iTtlfcS^Snfc«-&, T^S:*:) 

6 8©X'J>y7'*5j;Dt7>yX7-7AS^^#-r. JIeIhI'* 

<. «»*fT'Cfe;^Vi«^H, SA9lr*3ViT4WD:<7 
•:?>iS'AS-f >i"J/>hStlfc^, SAlOtCiJl^T, 

4 WD ;^ ■i' >^<7)|*3$:^tS«>liJS<ORlf^ffiJJA±t ;^ 
ofc75^S*^;5^Wif$n-g). :i<D4WD:^J>5>:5'ti. ±tB 

sA8(DmmA^^m^tixt^ii(Dmmmm^m^-t^ft 

tbcDtiCDX&'O. ^-comSffl^^. 4$fe^Bi!ycM;i^?) 2ffe 

(FF) mm^m^m 10 m^^^Mrz-::>^^^±r^ 
fzsbizm^^nfzmnmmizMJt-vxf^^^o 

[0 0 5 2] a^OHitBSAl 0(DW»r*iS^§n-5C: 

SA2 oKJiTTjtiifT^nso .icDi:^. mtK 

h;Ud7««*^SI*^$tlb75^fcRMG 7 0(Di^m.^A^A 

^2iii:'jh;wi7fgis/\|j%>{r{3^M$n, f^imijhJV!? 

««*ta*?$tll.-ORMG 7 0(Df^l(i**iA2 i^iOT 
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CO 0 5 3] u^cDT.y'yfAmombmn-^ti^o^ 

\Z4WDtl':7>'S'(D(H^Aim^mKk±LU-::)rSA l 0 

(Dmmf)^n^^ti^t. sai K^istix. mm<r>m^ 

(Dmmi^mf)^2^ (ff) mmmmT$>^7b^m*^f)^pm 
$n^. ;icosAi i(7)*ij»f*sg$$ti^«^fi> tfrte 

m 2 I^»^f^ifj$ijffl#© 1 5 4 S A 1 2 tri5 

l^T, RMG 7 0 ©ffi«):'j*i^{3|fi]*^oTiS^*^fc:fiT 
$1±e>n-5^i:(3j;D 4^IK|))1^ffi*^6 2$| (FF) ffi 

»r;5^#^$ti^«^«, 2fii (FF) mmmmyjm^^ 
[0054] 01OCO4 ^gggi!)4'±$|J^3ll;^-^ >th. 

WI2*fSjS-fe>-y-SS*iJ^?© 1 6 4 {C*ljt£;-r-5 S B 1 
*K&-r-5 SB 2 ICiSViTAB S^iJIi'f i^^^JS^tlTl^-S 

-a-n; fJiB V s c mmn^^^ i e o tcM^p-r -a s s 3 

tr 4d T V S C $iJW f ^ fiT ^ *^S;5^*iW»r ^ 
n-S. ±IBS B 1 75MS B 3(D*iJ»r«l.»-m*->*s#^$ 

mvdm2mwjmi^wimm^m 1 5 4 trMis 

t-^SB4tz45l'iT. 4^|gi!ifpi!|-r/4t)*.RMG7 0 
[0 0 5 5] L*^L, ±geSB 17!;MSB3CD*iJ»r:^Hi 
1 6 6 izMft-r^ SB 5 {'4DliTSt^^-fe>-y-7)^S#Tab 

-§)/!)^sA^75^*iw$ti. z.(DSB5(Dmmf)^^^^rL^m 
A^yjmm^n^o ±msB5ioj:tj^sB6o)mm<D\,^-r 

ti*^**#^$tx^«^«, fltite^2gil)^ffi))35iJt3|^© 

1 5 4(c*fjE£;;-r^sB7(c:iitiT. 4^mmwm-rt^i:> 

■^RMG7 0<OfP»/>«tfihgEtit4«±$tl-5o 
±t2SB 5i5J:l>'SB6(DtiJ»fcDl^-rnt>*iS^$n-5 

[0 0 5 6] ±a!coj:'5i;:, -^mmm^z^n^i. m2m 
wsm^wimm^mi 5 4 (sais) iz^-ox, ta^b 

JVi^mt^mVi^Wil 5 2 (SA17. SA21. SA2 

2) \zj:otm^tir^mwcmm(Dtii:ti[-A^mm:ti^^m 
m(Dmmvim\zm-:}^^xmiR^nrz 1 ^<DtB;^ hjvi^m. 

*^tr»t?t»TRMG 7 07!(Jf^|fl$-a:e>tl-5;ii:J&^e. » 
RMG7 Ot)ii¥W)^itibn^(DX\ mM(0^n^ f\F~f\Z 

0. 4nmmtiyX<Dmm<o^rT^mf)^'siRmizmti 
•5. 



[0 0 5 7] 2ti:*iS«sJlCJ:fl«, tii:fj 

SIS*© 1 3 0 tzmm^nftm^mm(oiiiij h)Vi7mm 

«. RMG7 0(Dii]gjisNRMG ^mrm^mmmi 3 

2i:-?-(DRMG 7 OCOtjti:^; h;i/i7TRMG 2r*-ri±i:^ 

i7ifiii 1 3 4 i(7)-;^5cJS^rt»ii8:^$n/cSSica«©® 

4^mm(D.ji'Wm'^^^iz^o. m±h)i'i7mt)mM^i,z 
jsi-^^ 1 tati h)ii7mi$ttm± b)ii^mnmfim\zm^ 

m\zmcx-s^m^-D-)r^f3-^fj V)v^mmm^-^t\^ 

ffi«T<D«^f^ Wj7ii|»lt S n. R M G 7 0 <0f^»*i6l« 

[0 0 5 8] ^fz. ^mmM{zj^nii. m2mw]mi^m 

Um^m 15 4 ( S A 1 8 ) 

©152 (SA17. SA21. SA2 2) 

/s.t>^^imij h)[^^mmzR^xm2tiit) hjpi^M^ 
t)miR^tirzm'&it, ^omtibjui^mi&mn^&i s 

2izj:'omn-^nfziiiti h}\^i'mm^'^n^x'(D^(D(D 

x$>^m'^-ry3ii:>^m2mti hA{7mmizR^xmith 
ti hjii^mmmiR^ti^tm^izitrnhx, m^Pi^izR 

MG7 0(Dm^b)Vi7^{&T^ii:^Z.tf)^ih. 

b)ii7mmi,zRxxf^2tiiti bjvi^mmmm^nrzm 

^(DUG7 0\Z^r)mm-^n^^l^8 0. 8 2 

[0 0 5 9] ^fz. :^nmmiz^tni. m2mmmi^m 

*|J^*©15 4 (SA12) H, 4^lgi(ji*cS8*^e.RM 

G7 o^wm^'ttf3i^^2^mmmm^^iom^^m-tiz 

\t. RMG7 0(Dtiitl h)l!7^niZf^t}^^xm-^f)^\Z^ 

^^\i^^^iz{&T^-^^ziiA^'h. 4^mmmm-f)^'^2m 
mm^m^<Dm o ^^mzmi^m^ s o . 8 2 omm 

[0 0 6 0] ^fz. :$.^mmiz^n\i, mf] hjii^mm 

MR^&C 152 (SA17> SA21. SA22)tt. 
^^(Dmm^m. x>v>l 4(lJ;0^i!j$tl-5mf$&6 
6. 6 8(D7.Vy:ff)^±^}^'>mm. 

mi}it^h(DX'$>^z.tt)^<E>. mm<DW&iK^. x>v 

>1 4tc:cfcl9IKilSn*if^6 6. 6 8(D7.*)-y-/Aii^ 

MG 7 0 (riOffilll^n^^^S 0> 8 2(Dmmt}A^+ 
^iZ^lsb'btl^Zti)^X't^(DX. 4fftKl!)(0!tJg^-a- 
^MlltSUTRMG 7 0A<fP«i$-e-e)n-2>Ct{rJ;0. 

mm\z\t+iff3.mm:f]/)m^n?>tth\z. %±Ltzm 
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$8i6 6. eSCDXUy-fCDmm. *i^<D7>^-Xx7 

<Dmmmm\zm<E>tii>tmmz, pirw{irmg 7 0 

[0 0 6 1] ^fz. *iiss«sj(Cctn«. &*$aji-fe>+»- 
(Dmn^m^-r^^mm-ty^mmiM^^i e 4 (s 
Bi) &*(Kiji-fe>-y-*>e.ofi^€rfijfflb, 

(SB 2) »M(DSSElHlff"{c:*ViT7.x7'J >^?'3f:-f 

V i (i^- A* 7. X r & ±-r ^ V s c ftijffli &w^-r -5 V s 

C»Jffl*iJ)e*©l 6 2 (SB 3) t*s«;^e>n, ^211 

mmi^mmm^^i 5 4 (sai2) fi, ±tB*$fei«-fe 
>^<Dmnm. ^rz\t^(DAB ssywj^*© 1 5 s ^ 

li«VSC*!|ffll*J5£¥^li;l 6 0{r<fcSABS^W^</itt 

V scmm(Df¥W}m^m\z\t. rmg 7 0 wf^ftsriicih 

l3^;^e>tl^cDT\ *fi*jiVFR, VFL, VRR, VRLCO 

AB s «(j«^v^ttv s 
[0 0 6 2] ^fz. *iisg«sjtrj;na, ^ms^^'^fffs 

T*t3o/i(Sia4^;ffi^*iJS-r^ffifi4^^«^^^ i 6 2 

(SAD *ii9;^t?)n, f^2mmmi¥Wjmm^mi 5 4 

(SA17) tt. ^coffiM^^cffiW^^S:! 6 2{cJ;0ffi 

::)%iTRMG 7 0 ^«$feW{Cf1sSj$-&^fc»Tfe-5;ii: 
i£S««t;^*<i:S«;W{CRMG7 0 75tf^i!l$* 

[0 0 6 3] :^mmm\zj;:rni. mm(DWM^n 

Tafe-5*^S*^<&*iJS-rS*W5gjt*iJ^#Sl 3 8 (SA 

2) ^ig«J^TSb'5.Wlii6 6, 6 8 ©7. U >y T'Wfg 
^^£¥lJ^-r^*tfeX'J>y:/*iJ«#®l 40 (SA3) 

)!6^|:feJ;t^*^-^'-^^c:»■:^^iT*iBoSSlHI*fT^r 

©14 2 (SA4) t. i:tMm^m^K>h±^\''^Z.t 

^m^r^mm^mi^^mi 4 4 (sas) i. 7^7 

^^©146 (SA6) i:« 757-t;u^^jHf f^M-Tj^^s 

fij^-r*i«ft^^sfT*ij«^© 1 4 8 (SA7) t. 
(omm^n^m^-r^mmmnn^^wt 150 ( s a 



i()S-a-^(DT< 4ifeigi()c7)i£:^s4^iit7i.5<hg»iwc^ 
2lg|)i^*sf^»j$-&^,n^cDT\ *ii5coS^tt;0^«#^ 

[0 0 6 4] sfc, ^mmM\zxn\-£, mzmmm^wi 

7>y-7.y^7. telHl^ff. Jna^#> i«ft#*ff 

^vx'^tb^^^nrzmnmmmzRUG 7 Q(r>i^m^ 
i^±^'t^x2mmw}^mft^:zti)^<b, pj&WfcRM 
G7 o(Di^m^(i>:/3.<^nx^0mmi}m±-^ti^tt 
hiz. 4mmm^w:^m^^nxt^^m^(Dmtim^W: 
\zm 2 ^.W)m<Di¥mf)^i^±-^ti^ z: t xwsoa 

[0 0 6 5] Sfc, **)!i«SJ{cJ;n«> 7.T-7U 

^"ty^^-^m^mmi 6 6 (SB 5) , a- 

-P-h-fe>-y-^«WS^©l 6 8 (SB 6) AiffAe. 

SS««^®1 6 6 tI<J;t9li6^|-k>-y-«M^;^^'*iJ^$n 
ifctt3-U— h-fe>-y-S#W^^Sl 6 8H 
J;0 3-lx-h-k>-9-roftS7!)tW«$nfc«'&tt. tflf3 
7>y-Xf-7m^^^l 4 2(cJ;f9 7>^-Xx775^ 
W^$tlTt)RMG 7 0 S:#i()$1±;^j;l/^(7)T% «6^-t> 

•y-^S* ^ Hi 3 - u - h -b >-y-ss t J; 0 II -3 T 7 > ^ 
-Xt^ 7;!i^fiJ^$ n^c«^ti 4 fftlB» <!: ^n^V^m-S^s 

[0 0 6 6 ] S 1 1 li, ±I3A-1' :/u <y K»J»gg 1 0 

4 ;a ^\zmn ^ nrzi&<Dummm(omu^wim-r^mm 

#©2 3 0«, 4lfelE!()ttfficoMJ6*#1-;^i:b^ 2$iiffi 

mm(Dmm^n'^mizm-j\'^xn^t^o tztx 

7. ssiHi*ff> jpasff. ig^?s^ff> Ms^ffcDv^-r 
nmzm-j\^^x 4^mmmtih^t¥f}^fi^iLhrctm^-t 

■S. HX U :/*Sffi?© 2 3 2 

*| 6 6 > 6 8 (OEKitSNF <&£HtI^*$gi 6 6 WlHlfejg 

SNFLt*Ha^»li6 8CO|H]e3S«NFRiCD3pJ^tt5:* 

8 0.8 2 (DiHltejiSNR S-£«tfe*|fe 8 0 (DlsltejSg 

NRLi*S$l*li8 2<7)|5ieitgNRR<i:ro^pi^M2:** 
?>^<!:trJ;i9Sffib, -f-tl mftfe 6 6 . 6 8(D!m^mm 
NF t^^8 0. 8 2 CdlHiejiaNR icoM (NF -N 

R ) ^mtnute^SNF is^t^m^^iKm&m ©v^-r 
m^&\,mxm-r^zt\zm-J\'^xm7.')^yzfms [= 



1 0 0%x (NF -NR ) /min (NF . NR ) ] S:^ 

aUciS DTffiS § ffi <»: 5 tiT t> J; I 

[0 0 6 7] S;Ui7|H^i-7-i'- hV\--;/^$iJ{^^g;2 3 6 
H. ±t2IIXU ■;/7'*Si:gSX'J ■:/7'*S0 tWX'J 
>7^^iiMdsrl (=S1 -SO 1 ) Sr^ttiL, /i<!:;t 

^^xm^mmMhji^iznit^T^Mmffimmfj mmh 

\t (1 -Rr ) tfi^o 
[0 0 6 8] m^i) 

Rr =WRr +Kpl • dsrl +Kdl • d dsrl /d t + 
Kil • J dsrl d t +C1 

fib. wRr ir^m^miftSLit. Kpntitm^mrfsit) 

[0 0 6 9] -^-LT. Il2 0i)!i«{m$ijffll^®2 3 8 
tt- mrte hJli^m^y-i- H/n* ^ *JiBl^ 2 3 6 
tii:n ^ tlfz h )V i7m^rctAim$khJi^i7^iB it Rr t 
Jie#S*Si!i:'3Tdrv tl'S-^t^T, ^(Dh)Vi;m^ 
7iSjtfiE^?n^J;p{lRMG 7 0<&f1^ft$-a--5, 1";^^;^) 
)ie«S5}th;Wi7Tdrv. t'^lihJUi'^i-fiitRr t. 

(Tdrv xRr ) SrgttJb, ^(Df^^h 
;i'i'75«ffi:^»Sn* J:5trRMG 7 0 =S:mW}r^(OT$> 
^, c:<D5ie#g*h;Pi'Tdrv ti. /ctAtfBi 31;: 

meizm-j^^xwrn^n^o 
[00 7 0] byi7i^3>mm^n^m^2 4o\t, m 

tB:/P-^SijpgBi 0 8 (rJc-s h7i7 V3 > (tr 

c) mm(Dmrf^r$>^f}^m^^wM-r^o 7>f-F/N* 

tiTzm-^izii. ±mh}i^i;m^y^-\^/-<yi7mm^m 

2 3 6izj^i>y^-[iAy^mmi¥m^. mmhjui^^ 

Tdrv ;5i|ilS«l}t$n-S>J;5(c^M1-*. 

[00 7 1 ] y^-\^j-^yi7mmi¥m^^^ 



(11) it*M¥13^171377 
(S^dsrl (=S1 -SO 1 ) . ^rzit^(D7.'Jyym 

y-fmso 1 ii^xfmmmT^^mT.') y-fmsi <d'p 

U<th-:f3^. *JiW^om:^fiTab^'^^8 0, 8 2 

asfih;ui7^fiitRr ) ^£Sc^io« 

^J:0t)±^$-&*ck5»cSM-r*, tctA.\t. 7.')y 

so 1 Srm€ffl;t*tt^'>^-&/cttSO 2t-r^Ci{cJ: 
D. ic^lfrJ:D3Stii^?*aS^*feh;Ui7^j-igitRr SIS 

[0 0 7 2] Ifel^ti. 7^'- KA'-y^^Mffll^^Sb^lg^© 

2 4 2 (i. ±Mt.\t.m\zm^\t.±.mzm'tix. h ^i' -> 

©2 3 6{riOfflV^e.n^7-Y-H/'N*>;;;j7^Jp^(D7i' 
-HA'-y:^y-f >KpK KdK KilS, RMG7 0tJ; 
DEW^tl^l^ISS 0. 8 2cphJl/i7ii-a* 
i^^J^fiJtRr ) <£±#$-e--5J;5{l^jg-rSo fct;^ 

7^'-HA*<;/i7y'f >KpK KdK K i lCOi!>;^t < i 
t) 1:3 Sr. ^n6J:Dt)m^ffi/ftt:^^lMfiKp2. Kd 
2, Ki2tc||frt, ^ISCl SC2 fr-^M-r-Sitm; 
t). iS^l(Ccti9l¥m$n-5«teh;i'i7^j-fflJtRr SrS: 

[0 0 7 3] m^\t.. 7'C- hVN*>yi7^Jffllf^»,^M^g 
2 4 2 tt. ±gB<!:HgiJlC^<.Hi±ge(l#-a:T, hy!7i^ 

m.2 3 6iCctoffli'^5>tiss^i©7^'- hVN*-;/i7©jiaii 
m%mznmmm\zmjEr^ z.t\z^^ m'M$tm.-r 

•So 

[0 0 7 4] 0 1 2 «. WIB/A-f 7"'; h'^^J^SSg 1 0 

4:^iHzm^>btifzm<Dmmi¥W}(Dmm^Mm-r^yu 

S12{c::feliT. «tflB4WDM/l&JNJ 

^^©2 3 0(C^f5-r^SC 1T«. 4^KBl«Wi&^ 

tis, cwsc i(D#ij»r75«s€^n^«^tt. ^lfei-;i' 

2 3 8 (c:*fJt;-r-5 S C 6 iC^oViT, jlfe#<OS 
jRffitb h^UiTdrv 4oJ;aC±E»$feh;Pi7ii-ffiJtRr tc 
SO%^T^^8 0. 8 2C0iBl!ihJl'i7;)i»ai5n. RM 

G7 o-i)^i^(Dmwib)i^i7f>^mtt^n^o zom^^it, 
±msc2{zio\,^xmmh)ii;^m.itRT f)m\zi&^^ 
nx^^^(Dx\ RUG7 0(Diii:t}h)Ui7itmii^ti, m 

■5. 

[0 0 7 51 L*^L., ±tSSC l(D«ff;)«#^$tl-5 

mmhy^iyByum^n^^^2 4Q\ziiim-t^ 

SC3(Ci3l,iT. Wfe:/U-+S<JWSIB1 0 8Hi-2) h 

<Dsc3o*jjBrAis«$n5ii^tt, saiBh;ui7E^>7 



mmmdsTi (=si -so i ) timm^n. itt^a 
am 2 mmmiipmrnm^^ 238 tc**jcs-r ^ s c e 1^*5 

)Vi7jfUI±.RT tC»-i>^^Tft$l 8 0> 8 2Cymmh)V^ 
(Tdrv XRr ) ;i^'Sti5$tl. mmsO. S2t^<b^<n 

•2)o 

[0 0 7 6] h^i^v-a >WW4'ti±tBSC 3(DW»r*t 
2 4 2lr^tt:f ^SC5lr43ViT> ±|BSC 4(D«-a-«t 

CD^^*— KA^yiry^f >KpK KdK Ki l?£-€-nj; D t) 

»O%iT^lfe80, %2(r>mmh)Vi; (TdrvXRr) 
Sn-S^atCRMG 7 0;5W«j3n^o imicto, h 

8 0.8 2ti^ib\^f)^n^. 

[0 0 7 7] iWTl::43ViT. ±e**)^«SJ(;3f^|)j^0 1 

tS.E(Dl&.tJi^(Dr:Lii>\Z 1 1 B#.*it34DV^T4ei^ii*ff?55 

Ji^tt, *^iI^-rj;'5(C. WfH6 6. 6 8WX'J-;/y 

L. SK^S^h^l'i^Tdrv *^ite}tsn^<J;'5(l»:^l 
CD 7 ^- - H A* c T^^ h JWi^ ^i-a Jt R r 

i)mmir^'^%\zm^&&^ QsnT.^jv-ftim^x^x 

aitRr fe**(D«^c<i:Atf 0. 5 S^JHST^-a-e.^ 

■So b*^L. h^i7->3>«m«iifT$ns«^tt. ^ 

Sdsrl (=S1 -so 1 ) Ai/h$<;5:oT»^h;l'i7 

;i'i7E^^ ^-r - hV\* >;/ fflffll 2 3 6 »r J; 4 7 >f - hVt 
i'SlfflfPftlCJ: 0 RMG 7 0 © h;i/i7SB5i-*^illlfiSn-5 



«fI8¥13-171377 

h^i'->3>mn<Dmmz^iox>~y>i 4iziiD 

^m^ntz^olzM^X. RMG7 OCDliitl-rtit>%'^^ 
8 0. 8 2'\<D h;i/d7iB:Ji-S:/jN$<-r-5C0T, *:WOib 
:'J fig 7)i ffiT S -a: tlT b * 5 O T * -5 , 
[0 0 7 8] L-fy^Lts.-f)ii^. *l|jSg^J{rJ;n«. 7^"- 
FA-y ^7^Jffllf^S),^M^S:2 4 2 (SC5) tZ*3l^T. 
/ctAtf. iciCl<7)7i'-HA*>yi7y'f >Kpl. KdK 
KilS:^n<fcO'b3f«ffl;^clt:'c^t^ttKp2. Kd2. Ki2 
}r '^S b 7 ^ - H A' i7 *Jffli ^TiSffl v ^ n -5 ;i 1 1' J: 
0. ^^iro^^-- KA>yi7^jp^wJi^j;Cifc;^t7a; 

SifcRr *^;^^V^«<h^^ct'5{:. 7^- h'A'y i^^ijffll 

f^Wj:^^XM^n?)o Z.(Dfzib. Vy ^ iyByUm^\Z^ 

y ^ um^mm.'m.^^ 2 4 2 j; o § ^7. u 7°* s o 

I ti^ih^<^m^titz^^i)^in^riX^^^. ^(Dm-^X 
t). X>J>yy*(B^fisr2 (=S2 -SO 2 ) ;ii:>c#< 

tl^^|giN;Pi7^i'SBltRr t);^#</j:?.roT'. 
»)h;Wi7;5Stt^8 0. 8 2*^e.m:^$tl. *|S^©i)j;'7tt 

(5sr2 $r3r^M/£lt;'c^<;^j:^J;5{caiEbfcD bTfc 

9mm^\ziiKim\\i-^iitimm}iifim.x^^^^Y)v^ 

^i-Etfc R r t:mm'&m.fz»±^ < 7i ^ J: 3 tr«iE bfc 
[0 0 7 9] 01 5tt. HtftBA-f -7 FSJ^gBl 0 

Afs.E \zmn^intzm(r>mmmm(Dmw>^m^-t^mm. 

*Jffll^S3 3 0H. 4$felKI(i^^^T'ti. ag«S5^h;u 
i'Tdrv <D'5*.©W*fe#S^Sil:T*-5W»fth;Ui'^S 
it (1-Ktr) {rffi^-rsWKKS;h;Wi'<&Saib, ^ 

tCMG 1 eSrMP-r-So fctAKitlgt- HJCfel^TX 
>v> 1 4 tMG 1 6 i75t|^^{rfP«rrS»^Htt. ^ 
rox>>'>l A(D\i!>fjiim'^X±.tm^V)V^ tti^i:. 
5tCMG 1 6 S^Jtaif^o *fc. ^ 1 
®3 3 0tt. ftiJil)B#Hi5V»Tfe. •:fl'-^^y)Vl2 A 

(Dm^m'^'mn^fi^<D^mmtmts.E\zm':3\^^x^^ 
^mi^m%V)v^<Do^(Dw\^V)v^j^^\t (i-Kt 
r) \zw^t^m^m^V)v^^%^L,. ^(Dm^m^ 

h;Ui';i51ta^6 6, 6 8 e>ai;'j$tl-5 i fCMG 1 6 
[0 0 8 0] ^2«ft«|fp»lfflffll¥©3 3 2H. 4f|iK 



(13) 



Tdrv tt, rzt^\tm \ 3\z9rs-r^m^^^nrzm%i)^ 

[00 8 1 ] ±tBMG 1 6 *5 J:OfRMG 7 0 H, -€-(Dn 
(C, ^E-OjaSTMGi5cfct>'TRMG tr J; -p T<£ffl*s$iJEg$ tl 

•sfewT^o. i^iAtfHi etr^-rai:^ h;i'i7MJ^i*o 
Tf^»$-t±e.n-&jejs*iS)^. mg i 6©®stmgs>S: 

(iRMG 7 0(75SSTRMG ;?!)STa ST$)-2)«-g-«. 0 1 

6cDT=Ta \z7ti^n^m±\^)Vi;t^(Dp^m(omm^-^ 

tltl\tii\>^i}K Tc STa6^«^tt. S16CDT=.Tc 

$l5Sil:r-5;^<j:<i:(7)Ac«e)tI, ^CDiS^TB trcfcoT^tDjt 

«01 7(c^1-J;5 7^, ^iii^JKfflWOUT iSA^JfSffl 

[0 0 8 2] CCOfcfe. m 1 «Wj^^^a*J|5g^© 3 3 4 
ActAtfEl 1 6©M^*^6MG 1 ewiSffiTMG-C^fe 
*-5ai;'jSiJfSffl^i^tt|5]±»JKffl^. ;t<i:A«l21l 7C0 

WOUT 43J:OC§AflJ(EfflWIN('»-:^l^T. MG 1 & <Dm 

m\¥m^^^\-m^wW]^um-r^o mm\z. ^2«»ja 

G 7 OroSKTRMG 1?i***ai:^©J(EffllElittlHl^«iJIE 

ffl^, tzt.^\tm \ 7(DM^;<)^e.#fl;ggi 1 2cDfiS 
TB T^iS^/iJ^JKfflWOUT ^^^HSA*iJEttWIN(C 
Sc^liT, RMG7 0COffii!if^l!i§gl.i(i|i]^f^Ki$'$iJfE 

[0 0 8 3] mi n.mm^mm±^^ 3 3 s «. ±te^ 
2mmmvFmum^wc3 3 Q\z^-oxRMG 7 o©ik»j 

K:^^ ttlHl±fW»i:^ &i8l«f -r S «& fc-r ^{t 

^tts.\,\rztb\z. -ecD^iifsnffia-rs^i-fcttMG 1 eoK 



f^M<&^#@: 3 4 0 Mts^ 1 mmmv^mmwi^m3 
3 4 (r j;^TMG 1 6 <nmm^^ii^^^\t.m^v^mifimm 

tzisb\z-rf2.ty^mm^(Dwmfjw.i^itwi.^-^\t.mwi^m^ 
it^^ib^ib<btitzm'^m6^\ttir^rz^\z. ^mm 
icffi^-r^^^fitRMG 7 o(Dm.m^ii^^^\i.m^^f) 

[0 0 8 4] 0 1 8 (i, (tJlBA-f yj y KSijffllgB 1 0 
4(7)te©ftiI^f^»I0gggi&iJie^-r-57n-g^-^- NT* 
tJT. X>v'>l 443j;OtMGl 6 Sffll^fciti^j^ff^ 

-5. 0i8ir43v^T. s D 1 ©HdMaTfi. mnom 
%ti^^mnMi 1 2 (oiiig?rojaa[TB tcs-r^^^TSA 

MKSMWIN. J#tti*JMWOUT tm^-^tl. 01 6CDII 
^^*^ ^>MG 1 6 WfflffiTMGtcSo'l^TiaSffiiJKi^roMG 
1 6 (Dm.±n^ h)V^ TMGmax i3 h^l'i/ T 

MGmin tm^^tX. 01 6 <7)M^7&^e>RMG 7 OOfflffi 
TRMG {rSo'l^TfflSf&J^^ORMG 7 0©*;'cfF^ h 
;^^7TRMGInax*5 J;tXft/Mt^ h;Ui7 TW«Ginin;^Jg:{t}$ 
n. 0S^L;'il»Iiie-fe>-y-:?!»^?>CD(f ^{rSo'l^T, MG 
1 6<D|HlteaaNMG, RMG7 OOlHltejiaNRMG , 43 

tzL^\tmi 3\zm-tm%i)^<hmn(D^mvii^TSxu 
'S6-wm. h ;p i7 /^j; <H scf I ^Tii^^gx >>> >m ;'3 p vtj? 

[0 0 8 5] i^t^T, SD2T«. X>v>14trffi:^ 
h;i/i7(Dm^(iS:SttjtSf *;tJ?>H, 019OX> 

SD2 ITU, ±te!£f'Sx>>=>tti;^PV i3j;0;x>'>J 
>lHlfejiSNE fcS-rfUT. x>>?>i 4trm:'3^-a:-5 
;t*©X>>;>ffi:^ H;i.i7S*«ITEbase (=PV /N 
E ) ifin^^ti.^, -A^^T. SD2 2Tfi. -€-<DX>>f 
>{iJ:'j h;Ud7S*ftTEbase l::^LTX>v>l 4(Dtt 
«lrMa-r^±KSIiTEniax43j;t/TfBffl roj (D^MtJ^ 
ljn;^€.n (O^TEbase ^TEmax) . mmmomi)^x> 

ifi^^vizmm^ti^. 

[0 0 8 6] IS<SD3r«. /ttx.tf02 OC^-f'J 

hJii^(s.^^ji-^>f)^mn^n^:inz^ 

0. RMG 7 0 (75m:'J S;l'i7{S^^{gTRMGlnip;)iSm^ 
tl-5, ■r;^tt>*.. 02 OCDSD 3 1 Tti. JtUJ^J^fflW 
OUT trSt?tiTRMG 7 OrottJ:^ h^l'i'WiKilTRMGiD 
axp *«g[ffiS*as, ■r;&:t)^, iS:JC2*3j;Oti&SC3*>e. 
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PRMG ;0^*J6e.tl« ^tl;i^RMG 7 OcD«i;^ai;^P] 
axp i^n-So ^A^^-C. ;i©PRMGmaxp tRMG7 0(D 
EieiiSNRMG G.iC^ 4 ^rS^-f ^ TRMG TiS** S 

tl^c ^iC3(::feViT« EFMGtiMGl 6©^^. EF 

PMG+PRMG =WOUT 

[ (PMGXEFMG+NE x TEbase ) 
= (1 -Ktr) : Ktr 

NRMG XTRMG +PRMGloss (NRMG 
[0088) SD32 TH. SAftfJISIilWINfcSo'l^T 
RMG 7 0 (DiHlj h;l'i7coT^ttTRMGiiiinp ;5^^til^n 
^. fi^it)^, IS:^5i5J:D:»^6d^e,PRMG 
tl, z:n;<|iRMG7 0(7)S/jNai:'7PRMGininp t^EtlS. 

PMG+PRMG =WIN 

[ (PMGXEFMG+NE X TEbase ) 
= (1-Ktr) : Ktr 

NRMG XTRMG +PRMGloss (NRMG 

[0 0 9 0] m^^r. mim2mW]mi^W]mm^^ 3 3 

2{C:^je-r5>SD 3 3T«, RUG7 OCDta^hJi'i^m 
*ffiTRMGbase S:iC8/6^6a¥WrSo :i<Dmi]h}V 
i7*:*:«TRMGbase tt, RMG 7 0*^e.tii;'3$n-5S* 

MG7 0 75^^i(j^ti^;5^ *fstctt> m^<D±ym.ii- 

h'®3S»Ott*itB;'j $tli> cfc 5 ICRMG 7 0 A^KKiiStl 
^„ ^iS:8(C*5V>T, GRRHSJffiKSSl 2 («j«S 
g7 2) ©MmTS)-^. 

[0 0 9 1 ] m^8) 
TRMGbase =Tdrv XKtr/GRR 

[00 9 2] ^ LT, StrtB^ 2 «Ki«f^»M^^ ® 3 3 
6(cMf£:-r'5SD3 4TH. ±$imiJ bJl^i^&^^mTM 
Gbase lc*H^T. #«SB1 1 2 di^f^SJEE^s 
RMG7 0<Ofia^lr**f -2>®J(8*ffp;t«e)©. ±ST 
RMGmaxp *5 J;Z>*TRMGininp . MtHTRMGmax43J;tXTRMGni 

oTSIfT$n> ±TIS:tf-h*«aa^Offi*JRMG7 0<D 
ffl:'? h;Ui7^K^5tffl[TRMGtmpi: bX^lit^f 

[0 0 9 3] (»S:9) 
TRMGminp ^TRMGbase ^TRMGmaxp 

(fk^ 1 0 ) 

TRMGminp TRMGbase ^TRMGmax 

[0 0 9 4] 01 8trMoT. SD4T\i. fztXiim 

mg i ewtts;'? h-'i'i'lE^ijefiTMG 

tmp*«^m$n-5. -T;^*?*.. 02 1WSD4 1TH. 



CVT (i^©^3S^2 OcDja*. EFRMG liRMG 7 0© 
M^T$>^o $S:iC4lc43l^T. PRMGloss (NRMG , T 
RMG) URMG 7 0<7)/'«7-«^T$.^o 
[0 0 8 7] 



XEFCVT] : (PRMGXEFRMG) 



TRMG ) =PRMGiiiaxp 
'A^^r. ZLWPRMGfflinp iRMG 7 OOlHltejgSNRMG 

7 0Og/jN/li:^j h;i/5' TRMGminp t-^tl^, 
[0 0 8 9] 



XEFCVT) : (PRMGXEFRMG) 



TRMG ) =PRMGminp 
^mftiJPfiffiWOUT {rSoa^TMG 1 6 COthil h)V^0± 

KMTMGmax Amtn^n^. -rtj.t)i>. Wc^l i*^e.± 

ffiRMG 7 0<Dmtl h;i'i7(K*^fflTRMGtinple:»t?liT 
RMG7 OcDffi^'jPRMG -f-cDRMG 7 0 © 

til;'3PRMG A^SMGl 6C0*;^tB:'jPMG (=WOUT -P 
RMG ) ;^^*»m$n, ftciCl 2;!)^^.^(DMG 1 6 0*:^{li 
:'JPMG (=WOUT -PRMG ) IrStJV^TMG 1 6(Dm± 
l!itjh)l^Tmf}^^ib<bn. Ctl755TMGniaxpt$tl-5<, 
^tz, RMG7 Oc7)til;'3PRMG *^5.MG 1 6CO«/jNaj::'3 
PMG (=WIN-PRMG ) f)miii^rL. »^ 1 2f}^^^<D 
MGl 60S/Mil:^lPMG (=WIN-PRMG ) t'StJl^T 
MGl 6 cDR/jNtH;'? N>'l'i7TMG;i^*«6?.n, lim^TMG 
minpt^n-S), ISiCl 2(C*5liT, PMGloss (NMG, T 
MG) ttMGl 6<D«^-Cib^o 
[0 0 9 51 (IS^l 1) 

PRMG =NRMG X TRMGtMP+ PRMGloss (NRMG , TRM 
G ) 

(ISiCi 2) 

NMGXTMG+ PMGloss (NMG. TMG) =PMG 

[0 0 9 6] mn^mmmf^mmm^ms 3 

0 izM^^-r^ S D 4 2 T H. MG 1 6 (Dmtl h)l/i7** 
ffiTMGbase^. S^l 3*^e.3ite#S*hiWi7Tdrv *5 
J;t>*RMG 7 0 cDffl;'3 h^Wi^te^^MTRMGtmp, x>v' 
>til;^; N^iPi'S^ttTEbaselcS-sfi.^TSaiL^ ^(Dffl 
;^ h;i/i7**ffiTMGbase7iJMG 1 6A^^>m/;^n-5J;5 
trfB^-rs. I^CiC 1 3 {3*3liT, GRFliil^Kjgm 
(j!lfi«»SSl 8l5j;y:«l©^jgfiS2 0) <DMmT 



(15) 
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xRUG 7 oom:^ hJi^:7Amm^tirzt^\t, ^<d^ 

tUmC 1 ecDta* S;i'i7S*fi[TMGbaseA«Ji]!)P$-e-?. 

;i (D S D 4 2 tt. WgB^ 1 «B)^f^ »;lS;'c* © 3 3 8 tc 
[0 0 9 7] (^^13) 

TMGbase= (Tdrv -TRMGlmpXGRR) /GRF-T 
Ebase 

[00 9 8] i^^^T. mmm i m«iflif^»i*(iis^g!; 3 3 

4tC?^JCT^SD 4 3-rH> ±f3{ii:'J hJH^^j^fiTMG 
base(c*fLT. Wn^Ml 1 2 (cBS*-r^®JPE*3J;tKM 
Gl 6roSS{Ci3l5fSSiJ[S<&fT3^c:«6©. ±feTMGma 
xp*3J;lXTM(Siiinp. Wi2TMGinax 43<J;tXTMGfflin {C<t-5 

fT^ti. ±TfE**- Kffia^co(g;)SMG 1 6»ffi:'3 h;U 
i^dE^^MTMGtmp tLTft5£$n.5. 

[0 0 9 9] (|IC^14) 
TMGm i np^ TMGbase ^ TMGmaxp 

(^^15) 

TMGmin ^TMGbase^TMGmax 
[0 10 0] 01 8\zm-oX. SD 5Ttt> Sft$fe (* 

(*^) ro{sh;i'i7Trtinp7)sscJCi 7*^e>s:ai$n.5, 

[0 10 1] (iSiCl6) 

Tftiiip= (TMG+TEbase ) x (NIN/NOOT ) XEF 

CVT XGRF 
(^^1 7) 

T r tinp= TRMGtmpX G R R 

[0 10 2] J>:tC. SD6{C*3ViT. ±tB^li«iE^;U 
iTrtmpI;^?. H^^cOiS h;i'i' Tf tmptf^ffeWig 
i^TrtmptcD^H-ffi I Tflmp+Trtmp I {l^$feh;U^^i- 

m I Tftmp+Trtmp I izld-r ^'^^(DiK h )V i7 | Trtmp 
I <Dm^ ( I Trtmp I / I Tftmp+Trtmp I ) ftm^h 

t^$feco<Kh;Ui7TRMGtnipA^RMG 7 0 <^ai:'J h;H' TRM 
G iLTS^^Stl-S. 

[0 10 3] ±gSD6(0*iJ»r7!»«S^^?n-2)i© 
^tt. SD8(r*3l^T. RMG7 OOm:^ 

±tESD7;5J||fT^?nSo ;i(7)SD8X 
/ti:^«@2 2H^r'J-V^:-3'm:'7 f^-'WJ'IIH-J? 
Jl'-g">7!»i||fTSnSo 02 2©SD8 1Tfi. iSSCl 
8 75^e>S(i^(£h;Ui^TfliBP<i:«ft^h;Ui7E^i-tfc (1 -K 
Ir) i5J;l>'^*Sh;i'j7gB»itKtrWSiJ^ [Kir/ (i- 



Klr) ] <!:H«oa^T^^©h;P^TrtDip*i3^m$n, 
SD8 2T?fi. iS^l Q^^e^-O^^Oh^Ui'Trtmpi 
©J^idSBl 2(DMjiltGRR<!:(cSt3*l'iTRMG7 0 
OiSai:^ h;U;J'<iTRMGtmp;^5@ffi$n-5o ilCX, ;t<h 
Ati. t(lffiSD4 3(CJ;0MG 1 ecDtii:'? h;U5';)S«iM 
^tiftftsbiz, S(itl©(Rh;U57Tftinpi^teO0[h;Pi7 
TrtmpiW^I+ffl I Tftmp+Trtmp | {Cjt=fr-5^ffeO(E 
H^Pi/ I Trtmp I (OfiJ-a- ( I Trtmp I / I Tftmp+Trt 
mp I ) h)Vi;^mitKtT^±^t>-Drzm-^iz\i. 
±I2»^1 8CctoT, «9*g(Sh;Pi7TftDip*5J:tJC«|fe 
iKh)Vi7TTt.Bp(D^Sitt (Trtmp/Tftmp) fi^^lsb^tb 

itirzsm^mitr'&^m^h)ii7^^it (i-Ktr) 
iij^t/mmh)[^i;m^itKir(D^^]t iKuy (i-k 
tr) ] tu^^^iz. -rutj-^mmomm^a^mmti^ 

-Ktr) ) c!:;^-2.J;3tC^|g<S h;Ui7Trtmp;^^±|BMG 

1 6 (Dtafj bji'i^ mmmiznmLxi&m^ri^o)r% 
±t2 s D 8 itmmm 2 mmmi^wii&u^m 340 izm^ 

[0 10 4] (SC^IS) 
Trtmp=TftmpX (Ktr/ (1-Ktr) ] 
(ISJCl 9) 

TRMGtmp=TrtmpX GRR 
[0 10 5] ±m(Dj^^l,Z. *llfig0iJtCj:tltf> MG 1 

6 (mmmm tRucio (mznmm) t(Dmm 
^(Dmis-mmm^o^mt^ti^fzib. «ism>mmm 

mf}^'t(Dmw]t}/'^yyx^^m.i^rzh(Dii^n^ z. t.m 

[0106] %tz. ^W^mzi^tVii. MG 1 6 (mi 
ffiM) ©fi^*S7!)5RMG 7 0 (^2lliti«|) 
J;D*)ii5<Sn;tt>OT-fe-5^<*:;5^6, ^$Si8 0. 8 2 
<£ffil!l-r-5RMG7 0(DfiSt&;)i*iI^6 6, 6 8 ^KKj 
f-SMG 1 6C0|^^»J;0t)<g;<, ^IftfflcORMG 7 0 
(r>Wx-hi^%\zUm^t\.^ifi. Wt.^^ ^ . 8 2T$>^fttt> 

\zit^mmm(D^^\iMum^ti^m.^.A^$>^, 
[0 1 0 7] ^fz. *iii6s^j{Cctn«, m2«i)j^fpi(, 

«(l(S*g:3 3 6 (SD3 4) RMG 7 0 (Of^K;®] 

T, mimmmi^mmiK^fAs 3 8 (sd4 2) 
MGiecof^K) mmi^m^^^iiiei^i^m) 
^ti^fztf), tt^mmm<D^^^^^-^^-D, mmo-k 
mmi]^^^i,im^mw}:hf}m^^n^, fct^tf. rm 

G 7 0 (DUdilUmmiZii^^Xitm^^m^ Tdrv 

\zn^^t^^m<D±mW)ii^Mit-^'^ti^^^^\zuG i 

6<^tli:^;*iii:»C$-&6tl, RMG 7 0O|5|^WI8B#{r;fe 

[0 10 8] ^tz. :^mmm\z^n\t. mimn«%f^» 



(16) 

©l(E^©3 3 4 (SD4 3) IZ^^UGI 6(DifW}mm. 

mzioi^^x. m2nwmiiit)i&m^^3 4 0 (sds) 

t.ttlft8 0. 8 2(Oh;V^7^Elt^Ktrt-rsfci6tlR 

UG7 ocDi'^m^mn-^'^'in^rcib. ^mo^^is^-f}^ 

*5iHf sn^ j;^itr, *fcH-?-nctD feMlH^S) (F 
F) tts.^^'^iiZRUGl 0(D{iitlf}^&m^-^'?^tl. * 
fc. MG 1 6<7)|5]*$iJ[EB#(C*5l/^Tt>|BltttrRMG 7 0 

[0 10 9] 02 3tt. 0 9©fl&(D©Jffllfl2»)^l5i?«-r€. 
@9trlt«tLT. SA iTjSBiJI^Sn, S.t)SA2CD 

.. *ij m^m^ ^ti;tt#icsiffsn-5SA3o*s^ite>n 
[0 1 10] _hi3SA3 0Tn. 9\-^u&tmmmi»^^ 

7!)^;5iW»r$tl^. iroif^^frU, fct^im^Lri^^-^ 
rtti«G-t>-y-*^^co{i^frS:3^iTfiJ»fSti^„ 

\z:^\,^T^mmtmm^^nrA^^mi^f)^$>^o 

[0 111] ±tBSA3 0(D*IJ»f75JH€3nS«'&H> 

sAi 6&cFf)^Mn^n^^inz^'omtm\z±^tm 
ti^m-^it, sAi d&.Tf}mfr^n?>:it\z^o, 

*i«l©J $ n^c 4 ^IffiftSfTJitfTt^n. R M G 7 0 COlSft 
[0 112] Uii. ±ieSA3 0 tiJV^T. 



«fM¥13-171377 
:^hJl'i7fi«cfcfieoTRMG7 OAtlSBl^nSo b*^ 

v.±.(D^^^nxu^^^-^\z. SA 1 9OT7i^*ff$n 
^z.t\ziiK>. mi^-hV)Vi7m.mii^\-tm±h)Vf7i)^ 

T\ ^ff^'m2mf]\-)VC>mMzm'DXRUG7 OifimWi 
[0 113] @2 4ti, «(tBA-r:/U-;/ h*tt«9gBl 0 

Ats.E\zm\if^nrzm(Dfs!^'mmm<Dm^. -tuio-^m^ 
T, ^m(Dmmti^-n^\z^^^fzmzff\^(r>mm:h 

E^}'lttrtJeoTRMG7 0&fpft$-a:, ^tfeS 0, 82 

m) 6iA i*jav<h{'»-:^t^TB«Kl!):^FTl€:^^-r 

-So ±mm2 5\z^rm%\t. mm^<Dw^mW]:hm^ 
\mmmii^mmir^itiib\z^if)mmm\z^ib^tifz 

[0 114] «?§^jl7->X hSiJI|l#©3 5 Oti. 

<D%mmmz^iL-^B.-o7i7±)i'^^)i'i 2 2(D«if^i' 

J; D #73:W^»jitATfe <!: ;^ tf 1 ~ 3 km/hS 
gcomii. ^fcH|^S:^[a]t' 1. Om/s e c2 iggw 

mm&t'r^±^-^(DmWit)^^mizH^-r^j:^iz-t 

iztc t^it^mznmt^wmmmmmm&G^s tp** 
•y-«m;^ffi^f'»t?viTiBit-r-s>8SE5DE«^m?^©3 5 

^ro^ffil'*^f&-rs<?*B#W^J)najSGxstpf-»'=^'<'^'^ 
d Fk ^»l«f ^<RffliiEK»:'J^^#S 3 5 4 

^(D^miEmmti^^^ms 5 4{z^io^^:^nrz{s.m 
lEmwitidFY, \zm':J^^x. rzt^iim2 7 ifZm-tJio 
iz. mtmiitmizitrzt^ito. 2#s«©ji^±;5to 

(to ~ti ) Tffl^fMlrig^dn^ltSnbT^RffilE 

ffiii);^;dFK izmmr^^i. aitim7miz\ttztx\fii 
n^2^mm(DiL-^rAi'omm (t2 ~t3 ) t^w^k 

«);'jd F$^±$-&^ffiiEIBI!i;^^4^g;3 5 5 ^ 
oMiEffii!i:^ d F wffiib:'? trf^-^f •& fc* {' WIS 
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^tti^Tt^S. ±150 2 6 Jln^rilf^tt. S«5!illBf<0 

^»)iiil.Tyi .5: A « 1 ~ 3 km/hS^Wgiig i: ;^ -5 J: e> {3 
X\m^:^m\Z 1 . Om/ s e c 2 SS©l)P)ig<i:;i-5 

':>xttmmzis.msEmW}ti dF^ ^^mm-r^^oiz^m 
snxi^*. f?«^w^iiDiiaEGxstp**Gi 

^*iTa&0, 19*s#gtit*ln]jS^Gxsip7i5G2 J;Ot;^# 

•t^fttbizfRmiEmwitidF^ (DmmAmfatiii:<btiT 

[0 115] 7i7-tJmmef^mztXim2 8 

iz^-r^ofs.'f'tt)m^-^nfzm%ep^i= f (Gxstp- 

W) *i65liS<D?Sffl£)BBGxstp*J:0^*awtc:*t?tiT 

TS«iEM5&^Bl#iJ5£#®3 5 St, 7i;t)Vm&di^ 
7>«^i6ig^ $ nAc WWSipffi 0 A2 ^® 

tfih-r^*i§*^Sr*iJS-r^ffiIE4'Jl:*il€^® 3 6 0 Li)^ 
iSftenx^SO, ±iB«!Sf6jt7vX Hftilffll^®3 5 0 

^#g:3 5 8{'J;OKW;;'3(7)fflIE;55^ST$)'2.iW^$ 

)mmep,mzt^\t\ o' W(D^m\zii^m-^2o 
% m^<Dm^wm. e ai ^® a^c t n^^ntzm-^Mm 

'>7, bmm^ms 5 o-r7ii5-fe*fgiE^ft;^;{^-^#©3 5 

^^©3 6 O{'ckf9 7i7-t;UM«0A *5i^«i>iS:^$ tlfe 
fJirSqiffl 0 A2 2:® <!: *<J^ $ tlfc 7 -fe JU'^ 

2 2©JPii«Sf^frSt?<IKW):^dJS5»e,tlS<D 

[0 116] *JiV*«l~3 km/hS^IC^'ae)^^^ 
ti;t*iJ»f«i!p*:jSVi «±xab^7i^5y6i2:*iJ^-r-5»iS 
*|J^¥© 3 6 2 ZfU-^^^^JVl 2 4 0tmi^f)m 

«!Sfgjt7v7. h^JfP^g;3 5 0-rut>^miEmm:bH 

3 5 6 H. *ai9J^^® 3 6 2 J: D »ii V*J^ 

#^ji<^^igt*ij^¥^@; 3 6 4 J; 0 ^ U— ^t^'^^;)/ 1 2 4 

m-t\ziii±mmiEmw}:ndF^mm<Dmminzn^t^ 
A^, mmvAi^tbWL^^tirzmfSimmMmv \ &.±X'$> 



mm^mmTi &.±mm-^nr\^^^m'tiz{t±^miE 

mmf] d F ^mm(DmwjtnzH^^^siR^m7 i^T. h 

#©3 s otut>t>miEmm:hn^^m3 5 6(rj;ss 
^wM7'y7.hmmit. Wimcow^'^m^it^mviim 

[0 117] mmmmmmm^^s e 6«. «iEis»i:^ 

f1-#^®3 5 6l,ZJ::iOMsEmmtld FAmW^tlfzBm 
^»j::'jFx2 (=FTi + dF) f)m<bti^j:'5l,zmm<Dm 

mm<Diiit)^mmr^o tztpnt. mm^(Dmmmx$> 
*x>v>i 4*3j;yc/'$;t«MG 1 en^i^smmwjij 

Fji^mti^it. Wi^m(D^.W]mr$>^RMG7 of)^>b 
m^w&cDfzisbomiEmwjt} d F ^mti^it^ :iL\zi. 

0, 7^-t)\^^y)\^l 2 2©^f^HtfX«»e.«iEl[8f;;^ 
d F J; i9*il5<D^ii$- 1 ~ 3 km/hea!(7){i*^?S:ji 

miztiiit). 7i7-fe;U'<y;H 2 2 ©#f^(CJ;i9S«^ 

ij'S:smmmtiF'i2t-r^o 

[0 1 1 8] 02 9l5j;tK0 3 Oti. :^^mm(D/\^ Zf 

\^mmmmi 0 4 (Dmmi¥m(Dmm^mm-ri>y o 
0 3 0 na«5iit«iEK»/;»3^tti;u-^ >*^n-e*n* 

[0 119] 02 9(r4oliT. SE 1X«, 0^Li^tl'i 

mi^mx'$>^7i7±}mmd . w^npitSGx 

?=f;j;-r§ s e 2 t-h. fztxitm 2 5 (c^-r^a6teit$ 

ti;tM^*ie.lll^co7i7-t;p/^y;H 2 2coSf^* (7 
i'-tr^l/Wa^) ©A <i:*jivtfr»tJi.iT, jite^wg* 
IK»j:^3T$.5@S^!));^Fji;5t9i^$n-5o iBg^^T. W 
iEffiigS5ljt7v7. SSiJ?Sl?^©3 5 0 S E 3 i5 

J:tXSE4T'ti. *j^(0»jt^<tH5fea:^s.o7i'-fe;u 
1 2 2 WMIf^Jl J; 0 *^75tm;£jiSCPJ^T-5 * 

±^fs.m^mmi£kTfztxi:£i'^ 3km/\imm(r>WLm. * 

)S:tt^)l:^|B|tC 1 • Om/s ec2 effi<Dit)Piiffit-r-5 

^ ©l^lij;'? ptr {^-^ ^ n-5 ct 3 tcf ■So 
[0 12 0] 03 Oti. ±tiSE3(Di¥m^mL<m.m 

03OICi5liT. «i}|B«iIEW/iS^pJfiJ)t¥i9:3 5 8 
(I*f*S-rSSE3 IT-H. 7i'-t)m&ex A^fztXiti 

m2 8iZ7f:t^ou^if>m^^nfzm^^dt^]=f (g 

xstP' W) *»^|||S©!Sffi£)EGxstp*«fc^'*fiW(cS 
o*tiT*«)^.nAc*>JltfSip<i0Al^ie^^fe*^S*^f-S^ 
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COT. SE 3 2 IC431^T, Sm$n^ttiEKtfi;'3d FS: 

fflGxstp^rt^*^^^)Wic roj \zm'&-^n^z.t\z^ 

[0 12 1] b*^L> _htBSE 3 1 (DflJ»f*5S^$nS 

r^^-fe^iw'^^^^n 2 2i)^^tmim^^nt^^^ 

^SE33. SE34. S E 3 5 ;)5Sft$tl^. SE3 

-dft^TfiJ»f$ti. SE 3 4Ttt::''^-^'^y;n 2 4dS 

-;/^*^^(0ai;'jft^fi»-3'V^TflM$tlSo SE3 3 

43j;r>'s E 3 4 (Dnm^mzi^^^txtz^'^\t.. S E 3 

E Gxs t p i t2iS S n o 

[0 12 2] :*V^T. MlBttiE^'JtW^^SS 6 0 \zn 
^&-r-5SE3 6tr43l^T, Ti'-fe;P'^^;H 2 2(0jtfP 
ct 2) 58 jti^ liiB J: 0 it (O/t* roariE 

*liWf$n-&. ^CDSE3 6(OfiJW:*5#^$tl-g>«^H. 
SE3 7{3*3l.iT^m$n^MlEiKWi;'3dF*^<h-r€) 

^cje)tc2S[S4gBBicMj£;-rsffw*}aG-t>-y-fflGxstp 

(DiH^Am^ffJiz roj tc^^sti^cttr iD, jlK 

[0 12 3] b*^b. ±tBSE 3 6(DW»rdJS«$nS 
HiiaBiKffiiEffiWj;^;^^^© 3 5 4 IzMmr^ S 
E 3 8 {Ci5l!>T. fzt^iim 2 6 {C^f 'pJbtatft^^l.Ac 

M#*^ e. *i^cD4gE ^I^^^&-r^^*l^ strain! jis Gxs tp 

#<R«iE^Wi;'jd Fk J^s^^^tlSo SfltBMlE 

mmtm±^m 355 {c*fjE£;-r-& s e 3 9 (cist^x. ± 
miEmw}:hii^mii^mmz\irzt^\to. 2# 

eSroi^iTjiOWFal (to ~ti ) Tffi?*Mtrji^*^ 

izmrnvrummmmfidFy, \zmm-r^f)^. mjEmm 
iji4^i^rm\z\ttttA.\tin^2^mm<DiLt,Ti)^x) 
^ra ( 1 2 ~ 1 3 ) -ntcDi^WiEmwiti d fk ^n*t 
m\zm^-f}^\zm'pr^miEmwitidFf)m±^-ti^ti 

•So 

[0124] tfra3SE33 ©WWr^^SJt^tl-Sli^tt. 
t((ie»ii*ij«^® 3 6 2 lr*ffSf ^ S E 4 0 {CiJl^T. 

Eefstp*jivi &.±tfs.-:>rzi)^m^^mm^ni>. 

S E 4 0 <DWI^AiS;£^Fn^«^fd:, «ffi*«*fcS«f6 



J&(rSE3 6jWT:<>^'*tf^tl-5;0S, ^WS E 4 0 (D*J»f 

mizittmhtzmiEmmti ^{^^-r^iii-mmi < n^rz^ 
\znT-^'^^fttb\zmmsE3 2&.rf)^mn-^n^. 

[0 12 5] ^fz. SftsBSE3 4(D*iJ»f:*^g^$tl*^ 

msmzru-^^mi^mmm^^m 3 6 4 n*f{5-r 

^SE4 liriSliT, 2 4t^ftt^\t 

i»m&\zw>^-&nrzmi^mmTi &.±m^Lyxm^/^^ 

nx\^^m^i]^^t^mm-^ti^o c<dse4 icomm^ 

i4^-r^rztb(Dm^^mu^'^^rzisb\zsE3 6kt*^ 

*ff$n2>75^, ^(7)SE4 l<7DW»f;^t#^$tl-5«^ 

^•a--5AcJ6tCHfrt3SE 3 2KAT*5|lfT3n^. 
[0 12 6] 'A<^^X\ 02 9lcMoT, WtE«iEKI!);'J 
{^S^-^Wt 3 5 6 l'*fJS-rS S E 4 ±ieS E 3 9 

io^^xn\^-&tirzm^M.m:hAF^Mm(DmW}-h\z¥!^- 
•t^fztbiz. m?.sE2\zio\^^xi^isbtinrzsmmw}fj 
F-[iizmw^n^::^izxDmiEWi(Dmmmusmmm 
i]Fj2^mm-^n^c ^vx. tiUBrnwimmmmm^Bi 

3 6 6 t^^^rPf^SE 5 trjoV^T. SE3 9ti5t^TS: 

Hi s titzmmmmti d f ^jjup* ^nrzsw^mmtiF 

j2 (=FTi+dF) Ai#&n*J;^H*W«m»;«oai 
>1 4 43j;I>V*;tHMG 1 6/{)^e.@M^i(i;'jFTl2rtti 

^^it, '^i^m<Dmw]mx'$)^RMG7 ot^i^^mm 

(OnLii><DmiEmWji]dF=&mtl^ii:^Z.ttZ^'0. 

[0 12 7] UiS, ±tBSE4T«. SE 3 1 (ffiiEM 
*&^bIW^¥^IS;3 5 8) {cj;Offi«;;'j<7)ffiiE:0^^Si?S) 

SE3 6 (±tBffiIE+±*li^#©3 6 0) trJ;0Ti7-tr 

*JSSnfc«^. SE4 0 (*jS#lJ^?g;3 6 2) tcfc 

^V^HSE4 1 C/L— ^##f1^«i^fl^^g3 6 4) 
lZ^K)-:fU-=^^y)ll 2 4;)smSll#rBlTi EA±a^^ 

mG^si^f)m\zm^-^tiK-DttiA^<b^i!t)6in^miEm 
mtidFhmt$n^(ox\ mnm\zmiEmw}:f]dF^ 
mm<Dmm:fjizn^-r^^^mm7'^x bumfimi^n 

[0 12 8] ±m(D^o\z, :^mmm<Dmm(Dmmiim 
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ec2 g|g<ODnaa[ti^SJ;5H*p<DffiBI»:'jFT2 (= 

(otztb. m^m\tMm<o%m\z^\^x^^^mzmzx 

niL^VioZti)^X^^i:o\z1s.^, -Tfit)^. Mtjiz 

:ht(DmT$)^m^<Dmm(Dmmi]Fi n, 031 iz^ 
•t^o {z^mmnM-ru.t> w^^mw^tam^ Gxs tp^^^ 

uWiiEmm-hd fk ;^^^2 6 \z^s-tmm^<bwm^^m 

tixm'M:^i^(D^mmmtnzn^^tix\'^^z.tA^>b. 
±mmti\zm':s< mm^m:^f^(Dnmij tmmmmti f 

12 (mm^±<^xi,tiRmiEmmtidF^ tu^) torn 

«, i?mmw^mmmGxsit>^^^''k±^<u^Gi . g 

b . Gcl3*3l,^T> «e*©?^}i;'7UFRa. FRb> FrcT 
$>^tz(DI,zML. *^|jlS^JTtt<S*iIEig«j:^d Fk ^fc' 
tt/h$;^tFRa' , Fr5' . Frc' i:$nT*50. ^tl?. 

FRa' ^ FRb' - frc' immzv8mm(omt^tix^^ 

[0 12 9] ^fz. :^mmmizj:tni. ii?siaB2^«-r 
wmmm'^tamm Gxs ipi::^**£; bx^iigoKBti^ \zmm 
:h^i4^-r^mm<Dmw}mm^n'^m'^iz, ssnittc: 

ti, mm^mzMit^hrcmwiti dF (Dn^Ai'p±^ti^ 

[0 13 0] t^Tz, ^^^mmnmiE^m-fji-^^^wtz 5 

H([f^iDjiSGxs ipt^>t**s i^xmmmzmmft ^n^-^^ 
^m<Dmmmm^vio^^\z, m.ni^mzii^i^\.itmm 
ti dF (D{-^^-^m'umi^-r^m\z\tm'pf)Hzumf) s± 

Kft:'JdFrof't#<D||fT&Mi&-r-5i^»ctt2«?S5£ 
fl. iffii(i:^dFOf*#<7)tf±igl>li«l7Btfcttjifiig5;&: 



[0 13 1] S^c. *ll«S«»Jf3J:n«, «a^6 6. 6 8 
iiJ;tK^^8 0. 8 2cD-:^^^iMtijtSActAtfx> 
->*>1 4 43J:t>'MG 1 6-effi»Blfll<»:L. ffi:^^^2m 

mm.tztx\iuG7 Q^z^y^mm-simLvtzA^mW)^ 

wv^^m.(ow¥^umztK.\t7i7±.}m^e t^mv 
t\zm-^^u^mm^Fi^miit}^<bn 

S3 4 8) , •€-(D@S^it);>jFxi(C»0*^iT(tF^{BJ*3<t 

umkmti^^i^:hr^^mwiijFiiifi. m^wMmz^ 

t.^TiI?S^SH^«-rf?$Ptmr^Sn^^Gxstp<^Sc?l^T 

mjE-^ntzm.hti^^^\zm^&&. ^sii^w^^s 

0. 8 2<DS[|();^;)iffl1fll$n^ («IE^»j;'3^±#g: 3 
5 5 , ^lEmWifl{^^^WL 3 5 6) <DX, aHE^Og* 

[0 13 2] *l|]S60il(rJ;n«, *(r«BgSiiiI!S^ 

m^^-rw^nmmiam&Gy^^i^\z^it>^vx^n(nm% 
^\zmmfj^n^-t^um^t^i^-^m:^7y7. hwm^ 

^ioMn<r>mmiUm\zii\,yx. <S«iElKI!i;^9i«^©3 
5 4(lJ;0^^a)iilK^S(DSeHrt-r;^t)-feGi TiSG 

S; -SIE « tc» •& d i ^ ^ , 
[0 13 3] *SI*fi«sj{cJ;n«, (iffeiSmiEIKKi 

;^3i^#g;3 5 4 , «iiEffi|ii:^Sg^^g3 5 5 , mJEm 

mtin^^^ 3 5 6 lei 0 . ?SMii?s^ugE^^-r<?*B# 

H3^i!iPiS«Gxs tp'-*f*S LT*i^©^ii!jfi irTO:'? ^ <^ 
■5.*: •5 (iiKvnsi^«:5iS]<DBDiiS75Jm^j)niaSJiJATi;s 

•5J;-5tC*iigroKS!i;0Fx2 (=Fxi + dF) fjm^^tL 
-e©^;£^jg«i&+P/-^fc<i:^«17!fM 
3kiii/h<75»jSt$tl-5(DT. aS^SOf 0 T?)^0*i»ji 

rj.m\zts9M^n^o 

[0 13 4] *ilS6«aj{rJ;ntf. ttlEt-ihW^* 

st3 6 0iz^io, wimm^^(D^^-r^m^mmiiFji 

A ti^mxi^\<^m^me (,i^±.tts.-DrziLn^^nrzm^ 
\z\-i.. m.^i^mzi^jic-\.itmshf]dF(Dn^i)^^±-&n 

is.^<D\zmc>^\^x:k^<n.^mm-f}m-^^-^ti, ^m<r> 

[0 13 5] £A±. *56W(73g|J6CTS:0Bi»3Scfl^TP 



[0 13 6] tzt^it. mmommmomm^t, M^e 

6, 6 8 ^X>v> 1 443j;ytMG 1 6 4iiAAc±ffi«3 

tzmmm^mi 2f)m»-t^mWimmm u^mm) ^ 
tnzu^mmwitidFi;^ i&f*-¥ (DPS) -r^dt^^T^ 

[0 13 7] ^ft. Wim<DmmmT\t. mfkmmcnmm 
[0 13 8] mm<Dmmmx\-t, miEmmij^^ 

#©3 5 5lZ^K) m^WM<DtcSb (Dm lEmWitld Ff)^^ 

ibMUxbti. smmw}ijFi\izMft^-t^mmommt)\z 
m\Emm:fjdF^in^-ri>fztbi,zmsEmw}ttH^^Wi3 
5 6\zxK)^0msEmW}tf d FAmmm9]ijFji\zjjaw 

i,z^(Dm^%^ii-t^t ^ Tcsbiz^omiE^m^ a m 

[0 13 9] fFa!(0*Sfi«'JOJSWj^K«);^S«J^* 
©3 6 6-Ctt. ±|21tIEffi»;:^dFSrRMG7 Otr<fcO 
Eib$nS^*fe8 0, 8 2*^?.ffi;'7S-&TVifc75^ X> 
>'>1 4^l.ittMG 1 6lcKi!j^nSmf$H6 6> 6 8*^ 

^tati^itxh^i^^v. 4mmw]^mx'Si>^t^\z\t, 

^<Dt^(OmW}ijm^it'S:m^t^'tt:f3:^^^oiZRMG 7 
Otrctf3fE»$ni)«*i8 0, 8 2 43j;Utx>-v>l 4 
ifeliUMGl 6{3Kf(l$n^Ht(*fe6 6, 6 8*^e>ffi:^;$ 

[0140] *ifai(D*JS««Jl'«, 8S®^SB«^ttJ* 

©3 5 2H, ^m(¥±^K':)-:fu-=^mr^^izis^f^m 

m»r^^tiz^K)^m&}s. mmmm sr^aiLTv^ 
tzf)^, m^i^fia\z^r,^m&}m^mtii-r^'h<Dx$>'o 

[0 14 1] ^fc. mi!!^(DMJ&M(DmM\i, 't(Dmts^ 
'Mm^\zmwL^mm2o^mxrzh(r>xh-otzti^. mm. 
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[0 14 2] Sfc. A-f -/U -7 K^J 

ffllga 104 (cd; 0029, 030 (c^f^i^WKRi:'? 

[0 14 3] *5!HJ«*SS«a]S:0H(r*O'l^Ti^ 

m\zmmhtzi)K z.n\-th<^x^-%m^mxhr). 

[01] *^?q©-*Jfi^J(D^J»Sg^liAfc4t6IEf(; 

[0 2] mi(DmmM^^m.^um^^m^mmmVk(D 
m^^m^t^mxh^. 

[0 3] 01(D4tfeffi«i*|^{C^tte.nfcSJ?a?S«S:IJi 
[04] 03cDX>i/>M^gB{cJ:D*lffl$ti^x> 

[05] 03o;N-r:r'J«;/ H»JtiSgt:ckDS«?$ni) 

[06] 03«A-f y mm^m.\z^^m'n^n^ 
ETC ^r- K f'*3tt^jiiaft»g«of^i(i*ittig-r?>^^ 

[0 7] 0 3 OA-I-^'U -y F»^g?ii:0*iJ«*g^(D 
[08] 07(Dm:^h;i^i'«i*fait¥IS:fr*3V^TBB1t$ 
[09] 0 3©A-f/'J -7 H$lJ^39Sg?a:^«^^JWiJO 

[010] 03 (DA-f :/u >y ^um^m.is.E<Dum^m 
(D^w>^mmr^yu-=f^-hxh-ox. AiimMi^ 

[0 1 1 ] 0 3 <7)A-f :/U >y h'^JffllSSi^ t'o^Jffli^ffi 
[012] 03 cDA-f y H^^WgS;5:i:cO*Jfflf^«) 
<H««tfe*J:tK«*ft^«l*Jffll;l'-^>^*T0lr*§. 

[01 3] 01 i«^2is«iiif^i(iatai^©t'*5t^T. 
mm.^^^h)v^^w-^-r^rzib(D^ibm'&^titzm% 

[014] 01 2ro^J^fPI()SI5iW-r-5^'f 

[015] 03 (OA-r <y \^mm^m.uii<Dmmm.m 

[016] 0 1 *;/tH0 3cDMGlfelHiRMGcoSgS: 
nvi^-^h-^^^fi V)V^%Mi.^^<tmx^^. 

(0 1 7 ] 0 3 (DS«Sfilri3tt^SASJISttWIN*5ct 
tXJttli*«IEttWOUT <DSS#ttS:^-r0T*^o 

[018] 03 (D/N-f :/U y h**J1S9Sg^ fcD^J^fPKi 
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[019] mi 1 (OSD 2 (DX>i^>m^ hJl^i^WOiJl^ 
[02 0] 01 l(DSD3<DRMGliittb)i^i7iR9t^)V 
[02 1] 01 l(DSD4(DMGtt!;^h;i/i7ft^;l/-^ 
[02 2] 01 l(DSD8(DRMGtii1lh)[^i^niYn)l^ 

■So 

[02 5] 02 4©Sglffi:^Sii5t#g:fcJ:0@^K«i:'j 

[02 6] 02 4(D{£liIE^i!/;^^^^©{Ccti9<£ffiiE 
* * Hffl t ^ ^. ti S ^fetatS $ n;t M«S 

[02 7] 02 4(D«ijEK»j:^f6±^g:lCd;l9fflIEffii!l 

^•r0T$.-s. 



[02 8] 02 4(DliIEMS6^oI*J^?:i^f;;feliT}iiE 

[02 9] m2 4(D/\-i zru y \^um^m<Dmmi¥m(D 
[03 0] m2 4(Dj\^foy\^p\mikmo>mmf^m(D 
[031] 024 (D/\^ y 'J >;/ 

[t?^<7)|KBJ] 

1 4 : X>v> (^ll^Hjil) 
6 6, 6 8: 

8 2 : ^ISi 



7 0 

8 0, 
3 4 8 
3 5 0 
3 5 2 
3 5 4 
3 5 5 
3 5 6 



[0 3] 
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14 
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MG 
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20 
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82 ^ 



116 



/W3 

flam 


RMG 
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MG 
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70 



RMG 



74 



108-^^^^ 
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[01] 

30 18. 



■16 



_Lrt-24 
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X 
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[061 
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SI 
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— — (Mi 









mamm 




14 



[011] 



n 

16 

20 



i 



RMG 



74 



230 



L 4WDH£ 



232 



CUD 



238 



234^ 



240 



236 
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[0 2] [010] 




$2v(loiVh} 
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[0 7] 



136 




134 



[019] 

SD21 



TEbaseUtt 



SD22 



O^TEbase^TEinax 



SD31 



SD32 



SD33 



5D34 



[02 0] 



.:nflrrRMGinaxp6l$£ti 



TtwGbaselMl 



(+) 



5 



5i 

[51 



(-) 



[016] 



T=Ta 



T=Tb 



T=TC 




T=TC 



T=Ta 




EHislft(r.p.fli.) 



[017] 



Wm 



WOVT 



ajSTB(ic) 
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m9] 



1 41 




im2 1] 



SD41 



±IBflnrMGnia]q>.' 



S042 



5043 



TMcbaseCtil 



±TH W-Mtg 




E 

5=^ 



i 



iinaiiG3SNF 





[018] 



SD1 ^ 
SD2 



I 

I RMG=E-^yl/»<SS^ I 
SOS I Ff.Rf«Wfihil^3fae i 
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